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1. INTRODUCTION

This document provides a functional and technical specification which sets out
the requirements of Aeronautical Radio of Thailand Ltd. (AEROTHAI) in the
Kingdom of Thailand for an Air Traffic Control Voice Communication Control
System (VCCS) Fallback and CON/TRA to be installed at Suvarnabhumi Airport.
The VCCS for Suvarnabhumi airport Tower Control,Approach control, CON/TRA

and Spare compose of 4 Systems as following:

Fallback Tower and Approach VCCS is used when the Main Operation
System {(MOPS) VCCS is not applicable. The MOPS VCCS is the AEROTHAI
existing VCCS. ‘ o
CON/TRA VCCS (contingency and training VCCS) is used for training
purposes in normal situations and used in contingency mode when the
MOPS VCCS and Fallback VCCS are not applicable.

Spare VCCS is used for engineer training and repair.
106 CWP

o 60 CWP for Fallback (As Appendix 5)

o 36 CWP for CON/TRA (As Appendix 6)

o 10 CWP for Spare (As Appendix 8)

275 Analog Télephone Channels

275 VoIP Telephone Channels .
320 Analog for Transmitter and Receiver Radio Channels
320 VolIP for Transmitter and Receivér Radio 'Char‘mels
Fallback VCCS System

o 40 Analog Telephone Channels for Tower (As Appendix 23)

o 40 VoIP Telephone Channels for Tower (As Appendix 24)

o 60 Analog Radio Channels for Tower (As Appendix 25)

o 60 VoIP Radio Channels for Tower (As Appendix 26)

o 80 Analog Telephone Channels for Approach (As Appendix 27)

o 80 VoIP Telephone Channels for Approach (As Appendix 28)

o 60 Analog Radio Channels for Approach (As Appendix 29)

o 60 VoIP Radio Channels for Approach (As Appendix 30)

CON/TRA VCCS System
o 130 Analog Telephone Channels (As Appendix 31)
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o 130 VoIP Telephone Channels (As Appendix 32)
o 170 Analog Radio Channels (As Appendix 33)
o 170 VoIP Radio Channels (As Appendix 34)
e Spare Part '
o 25 Analog Telephone Channels (As Appendix 35 )
o 25 VoIP Telephone Channels (As Appendix 36 )
o 30 Analog Radio Channels (As Appendix 37)
o 30VoIP Radio Channels (As Appendix 38)
e 4 GPS Master Clocks
e 24 slave clocks for Fallback _
e 3 backup DC Power Supplies 2 for Fallback tower and approach system ,
1 for CON/TRA system (As Appendix 5-6)
e 5 backup DC Power Supplies 1 for Spare , 1 for CWP T7, 1 for CWP T5A
,1 for CWP Approach and 1 for CWP CON/TRA (As Appendix 9)
2. GENERAL
2.1 A computer-based VCCS shall be required for controlling (switching) and
interfacing the intra-facility, and inter-facility voice communications used in the
ATC operation (Detail as per Appendix 1-4).
2.2 The voice communications employed in the Air Traffic Control comprise the air-
to-ground VHF and UHF radio telephony as well as telephone communications.
The VCCS central eqﬁipment shall be functionally separated into different
modules. - ) . | | |
2.3 The design shall allow the expansion of the system'capacity by addition of units
or modules. _ _
2.4  The VCCS architecture shall be capable that there are a sufficient number of
simulfaneous voice paths to carry the maximum offered voicé' traffic.
2.5 The VCCS can be monitored using the Simple Network Management Protocol
(SNMP). |
2.6 The Tenderer shall provide a list of all necessary standards documents and
Interface Control Document (ICD) with regards to the VCCS-CCMS (AEROTHAT's
Communication Control Monitoring System) information exchange.
2.7 The system has built-in redundancy on vital parts, has a distributed,
decentralized, processing, modular design and is free from single-point-of-
failures. And for_saféty reasons, the interconnection between central racks and

. &
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VCCS workstation facilities should use star topology. The system shall have a
high level of availability.

2.8  The Core switches of the system shall operate in parallel (for interfacing CWP,
radio and telephone) at all times.

2.9  The manufacturing factory shall be certified with

IS09001 Quality Management,
1S014001 Environmental Management,
1S027001 Information Security Management,

2.10 The offered VCCS shall adhere to the ED-153 software assurance level 3

(SWAL-3) down to the architectural layer, providing an end-to-end traceability
system requirements, software requirements and test cases.

2.11 The offered VCCS shall adhere ED-137A to ED-137C Interoperability standards for
VoIP ATM components (in order to adherence with ED-137A to ED-137C
standards,the tenderers shall submit together with the tender response the
testing results test case from the EUROCONTROL VOTER testing tool)

3. CONTROL WORKING POSITION (CWP) -

3.1 General

3.1.1 The CWP shall consist of at least panel,- foot push to talk (PTT) switch,
loudspeakers, slave clock, headset/handset access and headset/handset.

3.1.2 Ali the CWP shall be able to use all radio lines and telephone lines. -

3.1.3 Each CWP shall be able to commumcate W|th another p05|t|on by selecting a
button on the panel and be dlrectly connected to ‘the predetermlned cwp
(Intercom).

3.1.4 The CWP shall be able to-communicate together by selecting the designated
button and then calling by voice, without the need for signaling (Voice Page).

3.1.5 The 2-VCCS system Fallback (Tower & approach) and CON[I‘ RA the CWP shall
be able to communicate with each other by Intercom. '

3.1.6 The tenderer shall prowde Short Tme (or Term) Recordlng functlon on the panel
for each CWP.
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3.1.7 The Short Time (or Term) Recording function shall have a minimum duration of
at least 30 minutes for each CWP.

3.1.8 As the proposed systems differ in size from existing consoles, the tenderer shall
be required to modify the consoles in order that the proposed systems shall be
successfully accommodated.

3.1.9 Each CWP facility should be equipped with analog and VoIP ambient recording
output continuous (24x7) recording of any noise detected at an operator
position. An ambient microphone shall not be the same as the microphone of the
handset or the headset. It shall be an independent microphone.

3.2 Touch Screen Unit

3.2.1 The touch screen size shall not be less than 12.1 inches TFT-display with a
resolution of at least 800x600 pixels associated with a 'touch-'input device (TID)
and dual-input power supply connector ( AC,DC or DC,DC).

3.2.2 The touch screen and the associated processor shall be a single integrated unit.
No external wiring shall be used to connect the touch screen and the processor.

3.2.3 Each access fadility of touch screen shall consist of a button with facility fabel.

3.2.4 The touch screen shall be supported with & telephone button group (for G/G

~ communications) and a radio button group (for A/G communications) in the
same page. ‘

325 The touch screen shall give the status of radlo channels and telephone I|nes i.e.
"busy state" , “call in” etc. S ‘

3.2.6 The telephone button group shall be mtegrated to some extent general control
functions like conference, hold etc. _

327 To establlsh a d:aled telephone connectlon, a d|a| pad shall be avallable _

3.2.8 The touch screen shall enable access to at Ieast 8 radio frequencies 5|mu|taneous
for transmission and reception by way of Iouospeaker or headset/handset or
both, -

3.2.9 The frequency allocated to a radio channel shall be indicated with 6 digits plus
decimal points (e.g. "119.075") or any other letter indicating the station symbal.

3.2.10 The RX letter button and TX letter button‘of radio frequency on the main page
shaII be provided. | o

3.2.11 The RX button sha[l be associated with each frequency assrgned to the touch
screen of CWP.

: 7
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3.2.12 By selecting the RX button on the radio button touch screen, the allocated radio
channel shall be activated for the reception. |

3.2.13 The TX button shall be associated with each frequency assgned to the touch
screen of CWP.

3.2.14 By selecting the TX button on the radio button touch screen, the aliocated radio
channel shall be selectable for the transmission.

3.2.15 Telephone communication access shall be. activated via the telephone button.
3.2.16 Telephone buttons shall consist of Direct Access telephone button (DA), Indirect
Access telephone button (IDA) and Instantaneous Access (IA) functions.

3.2.17 Function bu_ttons shall be separately provided from the Telephone button such
as hold, conference, transfer, divert etc.r _

3.2.18 Spiit position operation allows separate communication of radio part and
telephone part in the same position, all radio cornmunica’tions are routed to
operator socket while all telephone communicafions are reuted to other socket
or handset. , | S

3.2.19 Relief Brieﬁng shaII allow two-way communicatiene between the instructor and
the operator and is typically used to pass information between the two
operations durlng the change of shifts.

3.2.20 The audio from both headset/handset accesses shaii be made available for
recording.

3.2.21 Relief Briefing shall not interrupt the position for use in A/G or G/G calls.

3.3 Headset/Handset Unit _ _ ‘
3.3.1 Both radio and telephone communications shall be operated via headsets or
handsets. _
3.3.2 The headset and handset access ‘connector panel shall be provided by the

Tenderer.
3.3.3 There shall be at least two connectors on the headset and handset access panel,
one for the operator and the other one for the instructor.
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3.34

3.35

"3.3.6
3.3.7

3.3.8

Socket pins assignment of the headsets and handsets at the CWP shall be
provided at a minimum for microphone, ear-cap and PTT switch.

106 headsets and 106 handsets with handset holders shall be provided by the
Tenderer. The headsets shall be monaural headsets and shall have quick
disconnect connectors. The quick disconnect connectors shall be compatible with
AEROTHAI's existing headsets (AEROTHAI's existing headsets are Plantronics
SHS 2394 for PTT part and HW 251 N, HW 510 for Headset part).

The instructor facility shall override both microphone and PTT of the controller.

The controller and the instructor ear-cap shall be permitted independent volume
adjustment. _ ‘ _ | _ '

With the volume control in minimum position, the audio level shall be adjustable

and remain sufficient for monitoring purposes.

3.4 Loudspeaker Unit

3.4.1

3.4.2
343

Each CWP shall have two-loudspeakers, one for radio frequencies and another
one for telephone. ' |

The loudspeaker audio level shall be adjustable by the volume control. |

The volume control at minimum position, the audio level shall be adjustable and

remain sufficient for monitoring purposes.

3.5 Sidetone Generation

3.5.1

The VCCS shall provide sidetone, the operator outgoing audio, which is fed back
to the operator handset/headset.

3.5.2 The VCCS shall provide two-possibilities for generating sidetone at the operator

3.53

poéition for réac_h radio interface: ‘

(é) Remote sidetone: No sidetone shall be generétéd within the system.
Névertheless the VCCS shall use the attenuated audio received from
thé active radio tfansceiver to prevent feedback at the operator

. position;

(b) Local sidetone: The transmitted audio shall be routed back directly
from the .radio intérface or sidetone shall then be generated locally at
the operator position. _

The VCCS shall be able to adjust the sidetone level.
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3.5.4 The VCCS shall select sidetone off the operator outgoing audio, which is not fed

back to the operator handset/headset.

4. VCCS CENTRAL EQUIPMENf
4.1 Radio Part

41.1
- 4.1.2

4.1.3
414

4.1.5
4.1.6
4.1.7

4.1.8

4.1.9

The select or deselect any radio frequency shall be accessed via radio button
assigned to the CWP for transmission and/or reception.

The presence of a received voice signal from the receivers shall be indicated
(Squelch Indication). _

The main and standby channels of the radlo receiver shall be mterlocked that

only one of the channels will receive at a time. even though both channels have

been inadvertently selected by the controller.

The main and standby channels of the radio transmitter shall be interlocked so
that only one of the channels will transmit at a time even though both channels
have been madvertently selected by the controller .

The radlo transmission shall be actlvated when the operator pushes the PTT
switch (Headset PTT switch or Handset PTT switch or Foot PTT swrtch).

When more than one radio channel is selected, the operator shall be able to
transmit at the same time on all these channels by_ .oniy pushing the PTT switch.
The system shall be provided with the automatic muting of the receiver when
the transmitter is transmlttlng - | _

The radio frequency monitor shall enable any CWP to momtor alI radlo trafF jcon
channels that are available at the CWP, even if they have been selected at other
The Sys'teni shall provide the function “‘t‘:ou'pling of frequencies” which shall allow
the operator to work with separate radio channels as 1f they were a srngle
frequenoes and the system shall provrde the functlon “PTI' overnde" role

override another role .

4.1.10 Wlth the coupllng functlon enabied an aircraft commumcatlng on one frequency

shail be able to communicate (talk and Ilsten) directly to alrcrafts on other

frequenC|es

41.11 The user shall be given a clear mdlcatlon as to Wthh frequenC|es are in cross-

coupled mode.
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4.1.12 At other CWP that have been assigned those particular frequencies, there shall
be a unique visual indication on each frequency showing that the frequencies
have been coupled at another control working position. '

4.1.13 When the coupling is released, the visual indication showing that the frequency
is coupled, shall be extinguished.

4.1.14 The Controller shall be able to select two or (at least 15) radio frequencies in a
cross-coupled group.

4.1.15 The VCCS shall provide a Receiver Voting function (Best Signal Selection), which
will automatlcally select a receiver with the best quallty of 5[gnal W|th|n a group
of minimum 4 receivers.

4.1.16 Wh|le the analog and VoIP Receiver Voting functlon |s in operatlon the operators
shaII manually select a receiver of their ch0|ce ,

4.1.17 The VCCS shall provide automatic selection of the transmltter functlon when it is
working together with the Receiver Voting function.

4.1.18 The VCCS shall enable or disable automatic selection of the transmltter

4.1.19 The VCCS shall provide Simultaneous call transmission (SCT) function.

4.1.20 The VICCS shall process the value of the SCT ftem_the.rac_:lio and visually indicate
Its state to the operator. (Radio equipment compliant to ED-137A to ED-137C
may indicate simultaneous transmission via the SCT bit in the RTP header
extension) N |

4,1.21 The VCCS sha[l prowde SCT md:catlon when two SImuItaneous |ncom|ng aircrafts
call.

4,1.22 The VCCS shaII prov:de SCT |ndtcat|on when samultaneous mcommg aircrafts call
with a transmission of a controller. _ _ _

The System sha[l be able, based on a timer, to recognize a eimu[taneous
transmission recetved from another aircraft on a different rece:ver than the one
chosen from the BSS or RSSI functionality for the first signal.

4.1.23 Each radio frequency shall be provided with a Main or Standby channel.

There shall be a Management System Parameter to select the following methods
for error detection for the switching: |

= Loop Checkr(PTT - SQU Loop / Automatic Frequency Test)

-> Radio Status | -

= Loop Check & Radio Status

10
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A function shall be available, which couples A/G and G/G calls, in order to enable
transmission in both directions. '

4.1.24 For safety reasons at maximum 2-analog radio channels shall be connected
to one analog radio line interface module.

4,1.25 The amplifiers of the analog radio line interface module shall be adjustable both
in transmitting and receiving directions.

4.1.26 Faulty module(s) shall be immediately identified by the alarm indicator.

4,1.27 The system shall be capable of interfacing with VoIP (compliant to ED-137A to
ED-137C) format. 7

4.1.28 The system shall be capable of interfacing with the VoIP ( ED-137A to ED-137C
Interoperability Standards for VoIP ATM Components) radio system.

4.1.29 Two redundant SIP Servers for VoIP radio shall be prowded to be installed in 42-
U standard 19” rack and separated from TCU hardwares.

4.1.30 Redundant power supply shall be provided for each SIP Server.

4.1.31 The Tenderer shall prowde VCCS. functional automatic radio selection
Maln/Standby, when radlo alarm in VoIP (compllant to ED 137A to ED-137C)

[interface.

4.1.32 The VCCS system shall be connected to main and standby VoIP Radio interfaces
via 2 groups of switches. | |

4.1.33 The VCCS system shall consnst of 2 redundant main VoIP Radio lnterfaces and 2
redundant standby VoIP Radio interfaces (Detalls as Appendlx 9).

4.1.34 The Tenderer shall provide rack mount smtches with at least 24 ports per switch
with IP SLA tracking for IPv4 static route, stackmse EIGRP functlon and dual
power supply (as a redundancy) for VoIP radlo mterface CI' hese Switches are
used for connecting 2-system Fallback tower,FaIIback approach & CON/TRA
VCCS and the network.) , .

4.1.35 The Tenderer shali provide at least 12 rack mount SW|tches and at least 24 ports
per switch with IP SLA tracking for IPv4 static route, stackwlse, EIGRP function
and dual power supply (as a redundan'cy) for TX Main/ST BY Station, RX
Maln/STBY Room, TX Maln/ST BY Apron East Station, TX Mam/ST BY Apron West
Statlon RX Main/ST BY SMR Statlon and TRX Backup (T hese SW|tches are used
for connecting between netwo_rk Radlos statrons.)

(Details as App_e_ndix 10)

N 1
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4.1.36 The Tenderer shall provide at least 8 rack mount switches and at least 48 ports
per switch with IP SLA tracking for IPv4 static route, stackwise, EIGRP function
and dual power supply (as a redundancy) for CWP. (These Switches are used for
connecting between fiber optic network CWP-Server core switch VCCS) (Details
as Appendix 9)

4,1.37 Each switch shall consist of 4 (four)} SFP ports and 4 (four) SFP modules and shall
be provided by the tenderer. SFP modules shall be the same brand with the
switches. )

4.1.38 Each SFP module shall be designed to work with 1310 nm single mode optical
ﬁben |

4.1.39 The Tenderer shall prc.Jvide' all switches as stackwise toplolloagy.

4.1.40 Each switch shall be configured/designed to support EIGRP function for high
availability.

4,1.41 The Tenderer shall provide all switches which couid work as Link Aggregation
architects.

4.1.42 Each switch shall be designed to support IP SLA Sender operations.

4.2 Telephone Part

42,1 When selecting a single DA, a connection shall be established to a predetermined
destination.

4.2.2 The identity of the IDA caller shall be generated locally and displayed on the
panel. _

4.2.3 After establiéhing a DA and IDA connection and prior to the acceptance of the
call by the called terminal, a ring-back tone shall be sent to the calling user.

424 The Hold function shall be available for both DA and IDA. (This function will
enable a user to have more than one incoming or outgoing call set up
simultaneously from a CWP, but will only allow one call to be connected to the
headset/handset at any one time.)

4.2.5 The Conference function shall be available for both DA and IDA. (This function
will enable a user to interconnect a number df CWpP and/of lines of varying types,
allowing full speech facilities to all connected parties. There will be a Conference
button available, and it will be possible to initiate a conference independent of
whether the first call is incoming or outgoing.)

12 7
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4.2.6 The Transfer function shall be available for both DA and IDA. (This function will
enable any call made or received at a CWP to be manually redirected to any
other party).

4.2.7 The system shall display missed calls when nobody answers an incoming call.

4.2.8 Alt incoming calls of the telephone lines shall be disabled/enabled to announce
by means of signaling tone from a buzzer or speaker.

4.2.9 It shall be able to switch off the signaling tone, but a visual indication on the
allocated button still remains indicated.

4.2.10 It shall be possible to adjust the signaling tone level.

4.2.11 Faulty module(s) shall be immediately identified by the alarm indicator.

4.2.12 The 2-Wire Telephone Set interface module shall be evailable. (This interface
provudes for the connection to a 2-Wire DTMF analogue telephone set).

4.2.13 The 2- ere Telephone Set interface module shall support an mterface {o connect
a 2-Wire analogue telephone set that conforms to ITU-T Recommendation Q.23

4.2.14 The 2-Wire Te[ephone'Set interface me'dule.shall take all necessary signaling to
the line such as; DC current source, generation of ringing voltage etc.

4.2.15 The incoming call shali be able to operate with a loop start call signal.

4.2.16 The 2-Wire Public Switched Telephone Network (PSTN) and Private Automatic
Branch Exchange (PABX) interface module shail be available. (This interface
provides for the connection to the PSTN directly or via a PABX simulating a
telephone set). |

4.2.17 The 2-Wire PSTN and PABX interface module shall take all necessary signaling
to the line at least, DC loop by off-hook status, generation of DTMF digit codes,
detectlon of ringing voltage etc.

4.2.18 The 2-Wire Voice Call interface module shall be prov:ded (This interface provides
for the connection betwéen a CWP and another Air Traffic Control Unit by
selecting the designated channel and then calling by voice, without the need for
5|gnalmg ) |

4.2.19 The external telephone line cailmg by voice wnthout the need for s;gnallng in the
reverse direction shall be in the same manner.

4.2.20 For safety reasons at maximum 4- analog telephone lines shal! be connected to

one telephone module and maximum 4-analog telephone line per VoIP Gateway

13
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module and dual ethernet and the caller ID phone built-in the system not
separate external box.

4.2.21 The telephone line interface module shall at least support audio frequencies from
300 Hz (or lower) to 3400 Hz (or higher). '

4.2.22 The amplifiers of the telephone line interface module shall be adjustable both in
transmit and receive directions.

4.2.23 The analog and VoIP telephone channel shall provide recording output.

4.2.24 The system shall be capable of interfacing with the VoIP ( ED-137A to ED-137C
Interoperability Standards for VoIP ATM Components) telephony system,

4,2.25 Two redundant SIP Servers for IP Phone shall be provided to be installed in
42-U standard 19" rack and separated from TCU hardwares.

4.2.26 Redundant power supply shall be provided for each SIP Server.

4.,2.27 SIP Servers shall be operated in parallel forking functions which connect at least
3 parties. (As Appendix 16,17,18,19) o

4.2.28 The Tenderer shall provide separate at least 10 rack mount switches with at least
24 ports WIth EIGRP function and dua[ power supply (as a redundancy) for VoIP
Telephone mterface (4 for CON/TRA , 4 for fallback, 2 for MQOPS)

4.2.29 The Tenderer sha[l provrde all smtches which could work as Llnk Aggregation
architects. _ 7

4.2.30 Each switch shall be designed to support IP SLA Sender operations.

4.2.31 The Tenderer shall proVide all switches as stackwise topology

4.2.32 The Tenderer shall provide 100 sets of VoIP Phone.

4.2.33 The Tenderer shall provide 10 sets of VoIP Cordless Phone.

4.2.34 The system shall show usage of'any te!ephone line When the' line is _active or
busy to allow other systems to'know that the line is busy. -

4.3 GPS Master Clock

4.3.1 The master clock shall have a time displa& 6n the frant' pane'[. '

4.3.2 The master clock shall be fed from the GPS receiver.

4.3.3 The master c[ock shail automatlcally be operated W|thout a GPS receiver.

4.3.4 The master ciock shaII automatlcally be synchronlzed when reconnected to the

GPS receiver.

43.5 Incase of any AC power supp!y fallure the master shali continue worklng

4.3.6 The Tenderer shall prowde Network Tme Protocol (NTP) for connecting to
AEROTHAI Digital Voice Recorder (DVR) via switch.

14
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4.3.7 The Tenderer shall provide switch on item no. 4.3.6 as well as the switches on

items no. 4.1 and 4.2 .

4.4 Slave Clock
4.4.1 Slave clocks shall be instalied in the Watch room.
4.4.2 All slave clocks shall be fed from the master clock.
4.4.3 In case of the cable connecting the master clock being broken or disconnected,
the Slave Clock shall continue working by itself.
4.4.4 1In case of any AC power supply failure, the Slave Clock shall continue working.

4.5 Power Supply
4.5.1 A duplicate power supply shall be offered that works with 210 - 230 Vac 50 -
60 Hz (AC power) by 2 separate AC input sources for central equipment.

4.5.2  The Charger , Inverter , STS static transfer switch and DC to DC converter unit
of the duplicate -power backup shall supply the whole complete system as a
redundancy to VCCS core switch server A-side and B-side.

(Details as Appendlx 15) 7

4.5.3 The Charger , Inverter , STS static transfer swntc:h and DC to DC converter unit
of the duplicate power backup shall supply the whole complete system as a
redundancy to CWP and ethernet switch A-side and B-side.

(Details as Appendnx 15) ' |

45.3 The DC power backup system shall be operated with the 24 or 48 Vdc float
charged battery system (DC power).

4.5.4 Each power backup system the tenderer shaII provnde a DC power backup
system following:

¢ The charger consists of 2-rectifier module or more,LVD,and SNMP
monitor software for VCCS Core Switch and Ethernet switch system A-
side 1 set. -

e The charger consists of 2-rectiﬁer -rrmodule or more,LVD,and SNMP
monitar software for VCCS Core Switch and Ethernet switch system B-
side 1 set. ) | h

e The charger consnsts of 2 rectifier modules or more ,LVD,and SNMP
monitor software for supply CWP and ethernet switch system A-side 1
set.
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e The charger consists of 2-rectifier modules or more ,LVD,and SNMP
monitor software for supply CWP and ethemnet switch system B-side 1

set.

e The inverter consists of 2-module or mdre,zero transfer time and SNMP
monitor software for VCCS Core switch and ethernet switch system A-

side 1 set.

e The inverter consists of 2-module or more,zero transfer time and SNMP
monitor software for VCCS Core switch and ethernet switch system B-

side 1 set.

e The inverter consist of 2-module or more,zero transfer time and SNMP
monitor software for supply CWP and ethernet switch system A-side 1

set

» The inverter consist of 2-module or mdre,zero transfer time and SNMP
monitor software for supply CWP and ethernet switch system B-side 1

set

e The STS static transfer switch consist of system for VCCS Core Switch

A-side 1 set

e The STS static transfer switch consist of system for VCCS Core Switch B-

side 1 set

e The STS static transfer switch consists of systém for supply CWP and

Ethernet switch system A-side 1 set.

e The STS static transfer switch consists of system for supply CWP and

ethernet switch system B-side 1 set.

¢ The DC/DC Converter consist of system for VCCS Core Switch system A-

side 1 set

e The DC/DC Converter consist of system for VCCS Core Switch system B-

side 1 set

e The DC/DC Convetter consist of system for supply CWP and ethernet

switch systerh A-side 1 set

e The DC/DC Converter consist of system for supply CWP and ethernet

switch system- B-side 1 set

e Battery 4 set( 2-set for VCCS Core switch and 2-set for CWP per system)

installation 19" standard rack.

16
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4.5.5

4.5.6

The DC power backup system shall be provided by the tenderer with the
capacity of at least 2 hours for backup time when UPS-A and UPS-B failures
for supply power to VCCS Core Switch and all CWP devices system A&B-side.

In the case of both AC power source failures, the VCCS systems shall
automatically switch over to a DC power system without any interruption to the

operation of the systems.

5. SYSTEM INTERCONNECTION

51

52

53

54

5.5

The VCCS central equipment shall directly be interfaced with a main distribution
frame: MDF (to be proVided by Tenderer) where all necess'ary. comrﬁunications,
as specified on Paragraph 4.1 and 4.2, are connected. |

Lightning protection shall be.provided for all ana[og radio,ltelephone aﬁd record
lines at the MDF,

Interconnections between the CWP and the VCCS central equipment, as well as
between the VC'CS central equipment and all interfaces shall be provided by the
Tenderer. _

The Téndefer shall connect existing radio and telephone lines to the proposed
systems and such connection be performed at a time advised by AEROTHAI.
The VCCS central equipment shall be installed in a 42 U standard 19" rack.

6. TECHNICAL CONTROL UNIT (TCU)

6.1
6.2

6.3
6.4

6.5

6.6

6.7

The TCU shall provide standard CPU server and redundant power supply.

The TCU shall be used for monitoring and cohﬁguration of the VCCS central
equipment.

The TCU shall be installed with the VCCS central equipment in equipment rooms.
Two redundant TCUs shall be provided to be installed in 42 U standard 19" rack
and s'eparated from SIP Server hardwares. | _ |

Internal Hard Disks to be installed in the TCU shali be RAID1 and can be hot
swapped.

The TCU shall be able to make automatic backups from the main to the standby
o o o |

The TCU Client shall be provided and shall be installed in the Watch room.

17
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6.8

6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

6.18

6.19

6.20
6.21

6.22

6.23

The TCU shall be at least equipped with a display, a keyboard, a mouse, and
necessary software with legal license.
The TCU shall be equipped with statistical package data for recorded traffic load
on individual controller positions, telephone lines, radio channels.
The TCU software shall incdude facilities to record an event logging ect,
PTT,SQ,cail-in and call-out and the TCU system can store event and export
logging for at least 1-year.
The TCU software shall be'able to extract the activity and event logging from the
system in a suitable industry standard format without any way affecting the
operational serwce
Al confi iguration data in the VCCS central equipment and TCU shall not dlsappear
when the VCCS central equipment is turned off.
In case of TCU is turned off, the VCCS System shall continue working.

When the TCU application program is started u'p, the cperator shall enter the user
name and password for login

For security reasons the capablllty shail be provided for a55|gn|ng dlfferent access
rights and level of access to the system and its database based on the reqwred
functlon of the authorlzed
The access nght functlons shall support the creatlon/update/modlf‘ ication of the
access code for new or existing users.
Reconfi guratlon of the ass:gned radlo channels for each CWP shall be possible
from the TCU. _ S
Reconfiguration of the assigned frequency for a radio 'cha'nne.l shall be possible
from the TCU.
Reconfi iguration of the a55|gned te!ephone channels for each CWP shall be
possible from the TCU |
Reconfi gurahon of teEephone button a55|gnments shall be possible from the TCU
Reconfi guratlon of the telephone numbers of lines shall be possub!e from the
TCU. o o |
Reconﬁguration for the adding/deleting for neW CWP shall be possible from the
TCU (Not exceed maximum capacity). N
To make an online reconfi guratlon, dlfferent confi igurations shall be pre-
programmed and called up from the TCU by way of menus.

18 - | A
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7.

6.24 On-line Reconfiguration shall not have impact on calls (both radio and telephone)

that are already established.

6.25 The TCU shall raise an alarm, when malfunction of VCCS is detected.

6.26 If a malfunction of the VCCS is detected, an alarm shall be activated in both

visual and audible on the TCU.

6.27 The failure message shall particularly contain at least type of failures, time of

failures and equipment involved.

6.28 The VCCS equipment shall be accompanied with all VCCS software licenses.

6.29 In addition, the VCCS equipment shall be monitored by indicating Alarm status

using the Simple Network Management Protocol (SNMP V2 or V3).

6.30 SNMP database that shows the equipment status shall at least be kept in .MIB

{Management Information Base) file and accessible.

6.31 The TCU soft_ware must be able to reboot each CWP without affecting the

system. _
6.32 The TCU shall be able to on-line reconfi guratlon off-lme confi guratlon or any
one reboot system , fall a[arm warnlng the system has varlous problems
must not affect other systems (Detalls Append:x 7)

6.33 The TCU shall be able to on-line reconf guratlon when the VoIP connection is
lost It shaII be able to replace the missing connectlon (Detalls Appendix 22)

VOICE RECORDING N o S

7.1 The input/output of any received./trans‘n’litted‘ | voice 'signal ' from/fto
incoming/outgoing CWP of both telephone and radio communication including
relief brier' ing shall be amplified, or attenua.ted and connected for both analog
and VolP recordlng to the AEROTHAI voice recorder (VoIP Position Record

_ compliant to ED- 137A to ED-137C.)

7.2 The input/foutput of any rece[ved'/transmitted‘ voice signal from/to
incoming/outgoing interfaces of both telephone and radio‘in‘terfaces shall be
amplified, or attenuated, and connected for both analog and VoIP recording to
the'AEF'iOTHAI voice recorder (VoIP Channels/Lines Record compliant to ED-
137Ato ED-137C) o | |

7.3 The CWP Amblent Nmse shall be connected for both analog and VoIP recordmg

to the AEROTHAI voice recorder (VoIP Amblent Record comphant to ED 137A
to ED- 137C)
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7.4 All cables and other accessories/tools used o connect recorded sighal on items
7.1, 7.2 and 7.3 ‘to the AEROTHAI voice recorder shall be provided by the
tenderer. ' -

8. SYSTEM CAPACITY

8.1 The capacity of the CWP shall be 27-CWP for Fallback Tower Control, 33-CWP
for Fallback Approach Control, 36-CWP CON/TRA specified in the
Appendix 5-6.

8.2 The capacity of the analog telephone channels interface/module shall be at least
275 channels as specified in the Appendix 23,27,31,35 .

8.3 The capacity of the VoIP telephone channels interface/module shall be at least
275 channels as specified in the Appendix 24,28,32,36.

8.4  The capacity of the 4-Wire analog radio channels interface/module shall be at
least 320 channels for main and standby as specified in the Appendix
25,29,33,37. o

8.5 The capatity of the VoIP radio channels intérface/module shall be at least 290
channelé for Transmitter, 320 channels for Receiver as specified in the
Appendix 26,30,34,38. (AEROTHAI's existing VoIP Radios are PAE series 2 &
3 and R&S series 4200.) |

9. ENVIRONMENTAL CONDITIONS _ 4
9.1 The VCCS equipment shall be able to opéfaté ina controlled environment of
approximately 10-40 °C and relative h‘umidity of up to 70%. |
10. TECHNICAL MANUAL |

10.1  The VCCS shall be accompanied by technical manuals. (2 sets of hard copy and
2 sets of soft copy)

10.2 The technical ‘manuals shall include complete installation, operation and

maintenance instructions.

11. FALLBACK VCCS )
11.1  The role of the Fallback VCCS is to take over the ground-ground and air-ground
communications in case of total failure of the MOPS VCCS.
11.2  The Faliback VCCS CWP shall be separated with the MOPS VCCS (Legacy VCCS).
11.3 All components shall be independently and separated from the MOPS VCCS
(Legacy VCCS).

20
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11.4

The Fallback VCCS shall have a separate radio line distribution (MDF) connected
to radio lines.

12. CON/TRA VCCS

12.1

12.2

12.3

12.4

12,5

12.6

The role of the CON/TRA VCCS is to take over the ground-ground and air-ground
communications in case of total failure of the MOPS VCCS (Legacy VCCS) and
the Fallback VCCS.
All components shall be independently and separated from the Fallback VCCS.
The central racks of the CON/TRA VCCS shall be installed in a different location
as the Fallback VCCS. _ _
The CON/TRA VCCS shall have a separate radio line distribution (MDF) connected
to radio lines.
The Tenderer shall propose the suitable ATC Slmulator System for the training
of Approach Control (CON/T RA VCCS).
The Simulator System or Training system for Approach Control (CON/TRA VCCS)
shall be able to accommodate the follow:ng positions:

* 26 Controiler positions.

s 10 Pse,udo pilot positions.

o 50 simulated radio channels.

e 100 simu'lated' Telephdne c'hahnels.

e TCU shall be able to set up at least 10 pre-;onﬁgured simulation plans.

13, THE SPARE'VCCS SYSTEM FOR Fallback Tower & Approach
And CON/TRA System

13.1

The Tenderer shall provnde a Spare system following APPENDIX 8 for detail
CWP , Radio , Phone interface and other devices.
All accessories of SYSTEM =~

e 19" Standard Rack 42U 1set

e Backplane= 1 set (if used fitted)

¢ Management Server A8B= 2 sets .
» Radio SIP Server A&B= 2 sets

e Phone SIP Server A&B=‘ 2 sets

e VOIP interface (Radio)= 40 ch

» Analog Interface (Radio)= 40 ch

21
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L J

VoIP Gateway (Analog FXO phone)= 20 ch
VoIP Gateway (Analog FXS phone)= 10 ch
FXO Interface Card Analog PSTN/PABX= 20 ch
FXS Interface Card Analog= 10 ch

Local Battery Interface Card Analog= 10 ch
Ethernet Switches for Radio= 2 sets

Ethernet Switches for Core Switch= 2 sets .
Ethernet Switches for CWP= 2 sets

SFP Module= 12 sets

Etc. {Depends on the bidder's system)

All accessones of CWP

Touch screen 12.1"= 10 sets
Footswitch= 10 sets
Loudspeakers= 10 sets

GPS Master Clock= 1 sets

GPS Antenna= 1 sets |

Slave clock= 1 sets
Headset/handset access= 10 set
Headset with PTT= 10 sets
Handset with PTT= 10 sets
Ambient microphone= 10 Séts
Etc. (Depénds on the bidder's system)

All accessories of VCCS Sérver Core SWitch PdWer Backup

Power backup 19" standard rack= 1 set

Battery system 2 set

(depend on power consumpt[on and backup time >= 2 hours)
Charger for VCCS Core Switch system A-side= 1 set

Charger fof VCCS Core Switch system B-side= 1 set

Inverter for VCCS Core Switch system A-side= 1 set

Inverter for VCCS Core Switch system B-side= 1 set

DC/DC Converters for Core Switch system A-side= 1 set

DC/DC Converter for Core Switch system B-side= 1 set

STS static transfer switch syster for VCCS Core Switch A-side= 1 set

22
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STS static transfer switch system for VCCS Core Switch B-side= 1 set

All accessories of CWP Power Backup

Battery system= 2 set

(depend on power consumption and backup time >= 2 hours)
Charger for CWP and ethernet switch system A-side= 1 set
Charger for CWP and ethernet switch system B-side= 1 set
Inverter for CWP and ethernet switch system A-side= 1 set
Inverter for CWP and ethernet switch system B-side= 1 set
DC/DC Converters for Core Switch system A-side= 1 set
DC/DC Converter for Core Switch system B-side= 1 set

STS system for CWP and ethernet switch system A-side= 1 set
STS system for CWP and ethernet switch system B-side= 1 set

Technical control unit (TCU)

Server CPU (same as main system) 1 sets

Monitor, keyboard, a mouse, and necessary software with legal license.
1 sets

Etc. (Depends on the bidder's system)

14. NETWORK MONITORING SYSTEM

14.1

The Tenderer shall provide a set of 2-nodes Hyperconverged server which each

node provided must follow at least by the following properties:

(a)

(b)
(c)
(d)

(e)

The server that specifically designed to use on Hyperconverged function
with 1 CPU Intel XEON Gold 6226R, 16 core processor, clock speed
2.9GHz or better;

RAM 192GB DDR4 RDIMM or LRDIMM or better;

SSD 1.927B or better at least 6 units;
At least 4 ports of RJ-45 Network Interface GbE Ethernet or better and
at least 2 ports of 10/25 GbE SFP28 or better; and 10GbE SFP+ to SFP+
3m DAC Cable

Dual, Hot plug or Hot Swap 1,600W or better ;

23
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14.2  The Tenderer shall provide a set of administrative server with the following

14.3

specifications: :

(a) 1-U Rack server with rackmount sliding rail;

(b) CPU Intel Xeon Silver 4215R, 8 cores, clock speed 3.2 GHz or better;

(c) RAM DDR4 32GB or better;

(d) 2xHDD 300GB SAS 10K or better;

(e) RAID controller, support RAID 0, 1, 5, 10 or better;

H 1 license of virtualization system software.

(g)  Atleast 2 ports of 10/25 GbE SFP28 or better; and 10GbE SFP+ to SFP+
3m DAC Cable

(h) Dual, Hot plug or Hot Swap 800W or better;

(i) 1 license of virtualization system software,

(i) . 1licenses of MS 2022 std base license (16 core)

The Tenderer shall provide at least 2 licenses of virtualization system software

for hyperconverged server and license 10 years with the following

specifications:

(a) Allow multiple virtual machines to share physical hardware resources
base on hypervisor architecture;

(b) Support Virtual Symmetric Multiprocessing — SMP up to 128 vCPU;

(©) Migrate Virtual machine across the physical server in case of
maintenance without services interrupted;

(d) Allow permission of virtual machine to access shared storage such as
Fibre Channel or iSCSI;

(e) Establish minimum, maximum and proportional resource shares for CPU,
memory, disk and network bandwidth. Modify allocations while virtual
machines are running;

H Automated load balancing on a storage distributed resource scheduler.

(g)  Able to control the importance of Storage and Network usage for virtual
computers (Virtual Machine) |

(h) Compatible with NVIDIA GRID™ system to improve system display

performance. Virtualized

24
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14.4

14.5

The Tenderer shall provide a license of virtualization management software and
license 10 years with the following specifications:
(a) Centralized management software at least 1,000 hosts;
(b)  Able to patch and update hypervisor server from the center;
(© Ability to access from the web browser;
(d)  Monitoring and create alarm of server Hardware, Virtual Machine,
Host, Datastore or Network;
(e}  APIs for connecting to third-party tools.
The Tenderer shall provide a license of supervision software with the following
specifications: | | |
(a) Monitoring license at Ieast'5,000 Sensors .
{(b)  The monitoring system supports the use of multiple probes placed at

different points in the network at least 40 stations.

14.6

14.7

(c)  The monitoring system analyzes all Sensors.
(d)  The monitor IP communication on a monitored link.
(e)  The monitoring system provides information;

- MOS Score
- litter
- Package loss

()] The system shall provide a monthly report

(9) MOS will be calculated base on ITU-T G.107

(h)  The monitoring system analyzes VOIP quality in near real-time (not
more than 40 second)

The hyperconverged and administrative server shall be install in black color

42-U standard 19" rack mounted size and shall include slides suitable for

mounting and maintenance, and fan unit for ventilate and all hardware necessary

to permit fitting into a standard 19" rack.

The Tenderer shall provide a set of 1-U LCD KVM switch with the following

specifications: _ o

(@)  Integrated KVM console with LED-backlit LCD monitor in a slideway
housing;

(b)  Asingle console controls at least 8 computers;

(©) Ability to remote KVM over IP access;

(d)  Automatically synchronizes the local and remote mouse movements.
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14.8 The Tenderer shall provide 3 sets [aptops for the remote management system.

(a) CPU Intel Core i7 Gen 13 or higher

(b) GPU Memory 4 GB DDR6 or higher

(c) Storage SSD 512 GB or higher

(d) Memory 32 GB or higher

(e) Ethernet Lan (R145) Support
(f) . 0OS Windows 11 Pro or higher

(g)  Weight not more than 1.8 KG

(h)  Warranty On-site service 3 years or higher from factory

15. TRAINING

15.1

N

15.2
15.3

15.4

15.5

The training shall be adequate to provide AEROTHAI's engineers with the
following capabilities:
(a) To install the System, operate, maintain and diagnose the fault parts
down to card (or module) level;
(b) To maintain, update and'operate the operational software according to
the requ.irements'stated in this specifications;
(¢) To utilize the support computer program facility in order to operate,
maintain and conﬁgure the VCCS and the Network Menitoring system;
(d) To operate the ATC Functions.
The instruction and [anguage used in training documentatlon shali be in Engllsh
The Tenderer shall arrange training at least 10 working days for at least 5
(Five) AEROTHAI's engineere for technical training at the factory. |
The Tenderer sheli arrange on-the;job training for AEROTHAL's engineers and
ATC Operational Training. ' o
The AEROTHAI engineers shall part:cupate in the hardware and software
lnstallatton

16. WARRANTY

The VCCS shall come with 5 years warranty commencmg on the date of the
project Completlon Date.
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17. LIST OF ABBREVIATIONS

Abbreviations Full Name
AC Alternating Current
ACC Area Control Center
APP Approach Control
ATS Automatic Transfer Switch
CON/TRA Contingency/Training
COR Coordinator
cwpP Control Working Position
DC Direct Current
DA Direct Access
DTMF Dual Tone Multi-Frequency
EC Executive Contfoller
EIGRP Enhanced Interidr Gateway Routing Protocol
EO Evaluation Operator
AT Factory Acceptance Test
FDO .Fiigﬁt Data Operator
IA : InstanténeousAccess
IDA Indirect Access
GND Ground Controller |
LCL Local Controller
‘ MDF Main Distribution Frame
MK Tungmahahek |
MOPS Main Operation System
MNT Maintenance Engineer
PABX Private Automatic Branch Exchange

27
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PC Planner Controller

PSP Pseudo Pilot

PSTN Public Switched Telephone Network
PTT Push to Talk

RSSI Receiver Signal Strength Indicator

RX Receiver

SCT Simultaneous call transmission

SIP Session Initiation Protocol

SNMP Simple Network Management Protocol
TID Touch Input Device

TRN Trainee

TS Trafﬁc Synchronization

TWR Tower Control

T Transmitter

VCCS Voice Communication Control System
VoIP Voice over Internet Protocol

VTBS Suvarnabhumi Airport
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CWP Capacity
Fallback
Location Operation Role Position| Number
Tower T7 EC/PC 18
Tower TBA EC/PC 7
Approach Control Roon EC/PC 30
Watch Room Watch 2
Evaluation Room EQ 2
Technical Room Maintenance 1
SUM 60
CON/TRA
Location Operation Rele Position| Number
EC irni 26
Contra Room {Training
PSP 10
SUM 36
SPARE PART
Location Operation Role Position| Number
Technical Room CWPp 10
29
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lify Diagram
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APPENDIX 5 : CWP Fallback System Diagram
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APPENDIX 6 : CWP CON/TRA System Diagram
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EFOZ1E0: :3eq coroxddy | gzoz gDt G @eg + ubisag nsuedag uppaubug SwosAS UoRENUNWLWDY LY -
1040 10 3beg Loty nygewesns Jo3 S pofony - 1 ON Pl
00 + UasSIADY uOIsod Gupopy 9L - 1 ON Dutmesg "L ONVIIVHL 40 OIGYY TYOLLNYNOUEY

[©JIUCD 1)L N JWAYGELIBANS JOJ SWAISAS £ UORIaUUD]

- AR el

siajede youg| a4
oo fustdinby pnued S0

SJdOX 10014 fotl Gy Buipjing Joddng
s pway PR E
UDHIBIUGHTIY]
[ M D FELEY
; 4
ot b g =1 Py @
ath AL AS PEE—e
il
wWosAs YHINOD
awdinbg (enuss saa8
T 5
o
F 3
g S
o =
g ®
2 g
2 3
oDy peauey Y sddy SO E 190K 8 a
Sy
[ " Buping Ueddns yoddng
.n,um.c—nxshmu L _ﬂ,_. __ww. + 100k #0014
-H .,I.Z
a i
em—_— Z6'9 oM a0L-
STEON {ieiausn) dno -
PRI
} weranm e ey

—

36



Voice Communication Control System Fallback and CON/TRA Specification for Suvarnabhumi Airport

iagram

: Spare Part Di

APPENDIX 8

OO0 T RG My : .w,.é_.kﬂw (XL T R : ufsiy
10 2 (G obag Jieedipy plesgitneeans ey G0N g " iy Ppalo
G Sy tied seds SpFL : opg Bupaeigg

wemugierdadg Dupaanling | sita)5A4 GO EHUIMULIY) Y)Y

‘UL TUNV VI 10 01OVt W EOVNOY IV

Aiges pione.

[OAU0] JyJIed] Y BUNUGRRIEANS JOf dseds

<RI ETERE AT 11T

()51,

sx o

Liager ©307 -

DU efIA

WA

S T e

_&_ P L

il

1o i

GX2 XL

PP AN T

T I
| riaad | %
APt | A gt
i | T |
s, €y
AL ,..mr_
“.I\.»irh
iy o S
EI0AIG i rtueg u.J
ity e

}

vIpey at

APl A

MRS
g

88:88:68

0L WL G}

i
i
=

MEF néfpw

I

atpesE Nopruy

.

LELON
Hed aledg

s

R

37



Vioice Communication Control System Fallback and CON/TRA Specification for Suvarnabhumi Airport

to System

ion

f Controller Working Pos

ion o

Connect

APPENDIX 9

EZOT:BO:  : 9ieg s aa0sddy | cz0z:g0: ! sieq : ubisag o
110 LD 3beq Hoduy rURYQeWweAnS 104 DA ! kol ~ION Hom_ohmm
gp Dugislaay wnsfier] NOGIBNUOT D DL - ! burserg

[e43u0] 3yjied] JIY RUNLGRUIEANS 103 LWAISAS DY UONISOd Suppiopy 19|013U0) UCiIIaUUOD

Buiping Hoddns
G 1004

v ol

WaysAS §IDA Yaeques

| TS EG

BENNS 5}

RIS RIS YR T IR T

apiraud fjeys s=Iapuag

3elg) A9Gt1 A5 e

Sugirady) worgiegsny -
MRERY INK
(R T Y TV VR S0

SUOLeAMGY

aplaoid ||25S 13IBnuR |
MmED Al 2290 B

I LAY D) By

o dreorg Lddng ey

2 gt IV

g gagoeg AeRs Janad

8Ly 2

=MD [

1341 O%'

Sdoil |
£ Joold

|
||||||||||||||||||||||| —

kg oy
i Y

|
(
S4——ovn
I
I
|
[

R

38



Voice Communication Control System Fallback and CON/TRA Specification /or Suvarnabhumi Airport

10N

VoIP Radio Interconnecti

APPENDIX 10

£Z02 ig0:  :oleg : aaouddy _ ror A R e | : ubisag
1g4o Lo =fed Hoduy punyqeceans 104 $a06 ¢ 1aloud - ION uuw_.ohn
00 :uoistay wmf( UOIIBULOD) OPRY JIOA, At - apy buramg

UOREREEIEL0T) 1Y

ALYANVYHVHL S0 0KVE WOLLAYNOYIY

aEAND 45

VHLINGD

!

W GRNT

IO GRS

WALSAS YHL/NOD SIDA

§4005 a1

y2e0ddy

I

wonae gt

Bl

4IM0L

W AN gt

[0 3yfiel | Y IUNYYRUIBANG 10§ UCEIOIUUO)) CIPEY JIOA

i dioA

I dof

i
t
t
i HBA
i
|

FILIAETY
oy

Fil Xtd

{mEsuey
HAT N

nispuen
1480, Uity X1

s pues
1503 Loy L

feussulevy
RO X

faisvues
HBIEIT XL

39



Voice Communication Control System Fallback and CON/TRA Specification for Suvarmabhumi Airport

ion

Connect

10

Analog Rad

APPENDIX 11

£207 180! I9EQ : m>9nm¢_ CZOZIEO: :3RQ - ubisaq TR J1Y
100 Lo abey yediny wunyqeuleans 10§ 5338 Ra0oId - L oN joalolg
0 { utstasy webeig vompauus: Oipey fopuy ) - op Gaweg | QETANVIVELAO CKIVH TYOLLNYNOUEY

1O43U07 DEEFIRI | S IRINYGEUIBANS 10} UD|323ULOY) OIpeEy Jojeuy

|
| —
| | — _
- |
|
o ! Zan
| W93 NP |
I} enuos |
_ Fuipng
I uniddng
L WaisAS YUL/NOD SO | g o0y
IIIIIIIIIIIIIIII fogeuy’
VT T T T B
L — !
. ]
i _
| I |
¢ [ “ Jaw
I WIZ Mb i
“ weolddy | BeeLny
{
| |
| |
I I
_ swiaishs Heeqlies S0A I
| [
Uy
| |
L. !
- i
[
" We3 ME t ks
i JBTAGY “
i Gojeuy
| Sdon
___ g ool
|m— e —m—— -
_ _
|| —— 1
i 1 l
[
_ "
[ A0
|
" ASYOTY WEIANY I
i SO0N [
U — Supeng
! PILIIE $39A uddng
iiiiiiiiiiiiiiiii 5 490(4

omian
EIGIED

Rg Xl

SmguR
HRE %Y

dalgpuer
1BV, utsdy g

TS PuEN
1503 W H1

S5 UIeK
0 Xy

taE Uy
eI KL

40



Voice Communication Control System Fallback and CON/TRA Specification for Suvarnabhumi Airport

10N

VoIP Telephone Connecti

APPENDIX 12

1gp! oM : eapidd T I : -
£202 : 80 1=a v | szoz s 60 4eQ - ubisoq | prameaag UEOIENETG] 1Y
g 1o Ln sbey Hodiy punggeuieans soy 5308 ¢ Palold - : oN welolg
0 © uoisirsy weibaig uonpsuLa:) auoydap] JIOA em] - oN fumeig |  GLEANYIVHL A0 OIOVE TYOLLOWNOWTY
[OAUOD IYILLL AIY LINYGELIZANS 10} LO[R2IULOY Buoyda D), 1A
[mm e ——— - .
f-f.L0 T B

_ —— T “
| II B asss: “
I — ]

|
— t— 1} _
! Bd ssaat _
| YHLINDDY| womuza e |
i

i dl0AHIS
_ [ wosshs vuifnon s394 I
e |
“ |||IIM.u_,la.uU_ill[llllﬂllﬂaulaﬂullllln
| I_III E YT
M — } L - Hranmap
| — _ NS eytosay
" “ TS |

——

_ B4 saist _
] \sacuddyl venaga _
[ TSI _
i
(- " NS
_ [
|

[
_ e B R “
i — d
| ] g
“ I H HIAIMOL
{0 {— M
|

e t

" HIMBL | yanmo s = - !
_ TIEE T "
|
" W SUESAS seqited SIIA "
lllllllllllllllllllllllll .|

41



Voice Cornmunication Control System Fallback and CON/TRA Specification for Suvarnabhumi Airport

ion

Analog to VoIP Telephone Connect

APPENDIX 13

sopd | £207: g0 :aeq anouddy | gzozigo tamg ; ubisag
Lo4e 1o sbeg yodmy unygewesns K154 - pakig - op Yaeloid
{0 uosnamyy| wmbeg uonosuuon sugydaia) dioa o Bojewy D ajug - Op Bumanig

19003 JipjIes] Ay BUNYGEUISANS JO§ UOIJISULC) FUsdael J[oA o1 Bojeuy

r—- - T T —_————————— |
_ WP ATy |
| EEEE-T )

I sasis i :
.l - IEERE !
| L

_ . TR dOMIS - - “
|

I | veiesoo) wssen

| ——— :E I _
| T duip|ing

| ~ uaddng
|

waLshs WY L/NC) STOIOA,

51004

AR dIAA
—_——— 940

FERADED) J0A

Kersages) Jion,

—_—a &o0

_.
1 |
t |
_ ] sdE 4l |
| I |
i |
||
i [ ]
“ gjorasddy |
1 Yowg |
W s :
|
1 sulaIshs ¥Eq(eF §IIN m
“ P— SOl ! [
| {
C . ,
[
" | TR | dIondiS “
" HIMOL bg seai: i
e d SdOW.
= v | ooy |
".IlllllllllllllllIIIIIIIIIIIII_
. [ i
|
_ I M
|| — auoydatal gz S
(
I [xovem _
i
| - _
M PRIY3S $IDA Suppng voddng
L

S xaaLd

Els(i

Beeuy

B ey

Bojeuy

Be|euy

LICEARTY
1eyy0uay

auaydae|
Bojeuy

2dvd
20vd
Al

Y3ImoL

42



Voice Communication Control System Fallback and CON/TRA Specification /orSuvarnabhumi Airport

mon

Analog Telephone Connecti

APPENDIX 14

Tap| Ezoz: g :ewn Canoiddy ] ezoz: g0 cewg L ubisag S USRI L7
£040 .0 afeg Yoy WUNGIRUeARG 10} SO/, - Palld - - ON Wefold
L) uswaRE waibe( vonauuon suoydaia ) Jojeuy el - op bumosgy | QETONYIWHE J0OIGYH TRIHNYNOYIY
[S4IU0D DI ) ATy LN GENIEMnS 104 uoRouso) Jojeuy
T
| _
{
! 1
| I ’
1 ) auoydala) mz __ 4din
_ B0 . 1
Jupgng
_ T — uoidng
L WHEAS YHLINDGD §93A | suo0n —
=2 11 suoydejel
p— ! Gojeu
| [ L I§s |euy
| 1 i Bofeuy
. _
. | “
(| {
| m_._unn_mnm.._. ME | Ja
| |ustosddy |
I {
Bopuy
| m { odvd
\ “ HRania awg
| [ G YL
| swalshs Haeeted § DA, | feary Wi
| | [
| | [
| — M
I
- | s
I T Jan
| ] uaydalag w7 |
N _ = NIMOL
! SO
= = |
IM ey
| ¢ o N
_ [ peuy "
- | |
B "
( 401
rioyda( [
L |sovomt TONERIL ME [
_ SIIA I
| e
“ PIURIS $IDA e 00ms

e

43



£7207:90° :o®g . saolddy _ £707 RO weQ - ufhisaq]

L1040 LD ebey 20y MINUTELIBANG 1) 5004 ¢ 100f0ad -1 0N 198j0ug

0D ; UoISIABY werdey] Apddng Jomod D doypeg | ouIL - - op Bumesqg| ALTANYHVHLIOQIIYE TWILNYNOY3Y

Backup DC Power Supply Diagram

Voice Communication Control System Fallback and CON/TRA Specification /or Suvarnabhumi Airport

APPENDIX 15

1043UC) J1YIRAY 1Y IUNYQeUIRANS Joy AMiddng Jamod Hg dnypeg

“ ||||||||||||||||||||||||||||||||||||||| T
i
| Alayeg [
— - 20 0 Oy Bdepy
_ +_ + | " ZH 09-05 DBAQZZ
| — | 020 v sdn
! 5 | | apasy 10 opArz Om Ol e
! BsBieyg _ IpAZL 10 2PALZ
ZHOY-05 owA0zE I
| OPARY IO OPAFE _
BUI BULION i DY JBUBAU[ _ W (Dg pus DQ WepUnpay)
i _ — | | £ odA ] Juadpibg
| et I | T 1
_ __ 3d Da
“ opAgroopARE L T ”
“ | Sl edelelels “ 214 DO-0S IBANEE
! _ i @ ¥ 5dn
ZH 09-06 98A0CZ | GPARY 0 DPAKE
| s |
8 Sa ®|.|_ “
i _— _
wa)sisg r {0Q pue Oy juepUNpay)
1
| sy . fiddng samod Da dnyoeq " _ il Z AR WSUnD3
| ’ | o o I_
_ " g "oV
_ |
_ : _ t
_ UXUAS J9JSUEBL] 2NEWOINY |
]
| Py H  ZH 090G 9RA0ZE
ZH09-0 %=A0ZZ | ZH 09-0S DBAGEZ .\0 " @ v Sdi
25dn {me)— | ZH 08-05 98A0ZE
_ 2H 0905 22AQTE (
| 518 ]
| i
O | S B {oV pue Oy Wwepunpey)
“ T adAjuanidmbs
oo _
o OV

44




Voice Communication Control System Fallback and CON/TRA Specification for Suvarnabhumi Airport

.

APPENDIX 16 : Direct Access calls scenario 1

DA calls scenario
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APPENDIX 17 : Direct Access calls scenario 2

DA calls scenario

=
g

|

QAL

® - - Cancel

GHDY ot Main System
Cancel
Sample scenanio.
1. GNDT DA calls 1o ARR.

2. Ringing on those 3 systems.

s

<o ARR a1 MOPy

R

< ARR a1 Fallback system

@

ARR at CONTRA sysiem

‘S

3, Whien anyone in those 3 systems gichs up this catl, 3P cancel wili be sent (e the othrer two,
* Notmally we e KamailiofOpenSIP with ALIAS DB Motule as SIP Proxy [parallel torking).

DA calls scenario
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. @0 ARR 2t MOPs

gnunieat” 2

0
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GNDI o1 Main System

Q

Sample seenatio,

1. GNDT DA caliu o AHR.

2. Binging on those 3 systems.

3. When anytad in thost 3 syntetis picks up shis call, $2P cancel wall be sent 1o the atdet tvg.
* Nounally we use Kamaiho/OpenStP with AUIAS_DB Modwte as SIF Proxy iparsilet forking).

DA calls scenario for Suvarnabhumi Air Traiffic Control
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APPENDIX 18 : Indirect Access calls scenario 1

IA calls scenario
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‘R o ARKaTCONIRA syitem

Sample scenario.
1. GND1 W calls 1o ARR, (Create conletants roam.]

2. 5peech lrom GHNDI will be ditetted 19 a loudspeaker on these three system sumwuitanpously,

IA calls scenario
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ARR at MOPs

ARR at Fallback systern

GND1 2t Main System
& ARR at CONTRA syslemn

R

Sampfe scenario.

2. 3peech flom GNDI will be directed to a losdspeaker on these three systzm simultaneocusty.

1A calls scenario for Suvarnabhumi Air Traiffic Control
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APPENDIX 19 : Indirect Access calls scenario 2

lA calls scenario
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Sample scenario.
1. GMNDY 1A calls to ARR. [Creste conferente room.)

2. Speech from GNDY will be directed to dTeudspraker on these three system simultaneouasly,

IA calls scenario

Sample seenatio.
1. GRDT 1A cath to ARR. [Create conference room.}

2. spevch from GND vill be direcied 16 2 Ipudupeaker on these three sedlem smullansously,

1A calls scenario for Suvarnabhumi Air Traiffic Control
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APPENDIX 20 : Instantaneous Access calls scenario 1

IDA calls scenario

¢ Local SIP PBX

22

GRNOI ot Main System S{P Proxy

B (Kamailio/CpensIP)

Sample scenario.
1. GND1 press 03567 then dial.
2. 4567 @localsippbx’s invite packet will be sent 1o ipcal sip pbin

3, Qther number that not initial with "0” wifl be sent to $IP proxy.
* May be you con use SIP groxy 10 do all these processes.

IDA calls scenario

C I
7R

GND1 at Main System

| Local SIP PBX

SIP Proxy
(Kamailio/OpenSiP)

Sample scenario.

1. GND1 press 04567 then dial.

2. 4567 Whocalsippbn's invite packet will be sent to docal sip pba,
3. Other number that ot initial with “07 will be sent to 5P proxy.
* May be you €an use SIP proxy to do all these processes,

IDA calls scenario for Suvarnabhumi Air Traiffic Control
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Sweinr T N X Ay Lo T vgs
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APPENDIX 21 : Instantaneous Access calls scenario 2

IDA calls scenario

g Local SIP PBX

S5P Proxy

GHDT ot Main System
iy 9 (Komailin/OpensIP)

GNDI press hen dial;

Sample scenatio.

1. GHDI press 04967 then dial.

2. 4567 @localsippbas imvite packet yall be sen? 1o tocal sip e
3. Chther number 131 RO iniial with ~07 wsll b $enT 1o SIP prowy.
* May.be you can ez SIP peory to do alt thise procssses.

IDA calls scenario

el

GNDI 21 Mgin Systers
GND1: press D4567 then dial,

5tP Proxy
{kamailio/CpensIF)

Sarnple scenatic.

1. GNP press P4562 then dual.

2. 5557 wiocaltipphia’s teevate packet vall B cent 10 docal g pha.
3., Othwt sarnbe: that nat initiad with "67 vill be sean? 1o SH ooy
* May be you can use SIP proxy to do all these processes

DA calls scenario

4] Local SIPPBX
GO at Main Systern SIP Proxy
GNDI, préss 04567 then dial, 3 (xamaitio/OpensiP)
Sample scenaric.

1. GRO1 press D3467 then dial,

2. 4567 Eocalsippha’y invite patiet wifl be send 10 jocal sl phx,
3. Oty numbes that not mniles] vath *0° will be sent 1o 5IP prawy.
* Miy be you can use SIP proxy [0 o 38 these processes.

IDA calls scenario for Suvarnabhumi Air Traiffic Controtl

Drtawing Mo - Tie 8 Tetephane Consectan Diagram vy Ll
AEROMAUTICAL RADNG OF THALAHD 3D
X Frigeci b, - et WOOH Be S a i nam A Page Ghud L
AIG Copremysieaiion Sy Ereyr il Lafnt s
i Sustaon L Jemar Towe G i) | Aesne ek IR
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APPENDIX 22 : Radio online reconfigure

Radio online-reconfigure

Logical view

e

{

Tx " ! .
1Ll ] : : | T@1010.1012

123.5 MH e ———————

IR . | RXM@20.20.20.11

Rx5@20.20.20.12

Sample scenario.
L. Lose connection on TxM@10.10.10.11

2. System engineer can pick up available backup 10 replace the one lost connection.

Radio online-reconfigure

Logical view
J 3 " | Batkup@30,30.30.11 ]
| 1Ll ! T%510.10.20,12
123.5 MMz ; .
! R o [ R@20.20.20.21

" R6@20.20.20.12
~; ;

Sample scenario,
1. Lose connection on TxM@10,10.10.11

2. System engineer ¢2n pick up avaifable backup to replace the one lost connection.

Radio online reconfigure for Suvarnabhumi Air Traiffic Control

TEMB10.10011 | *lose connection

Oirawing Np - - Tie W Teteobane Conactl:on Biagram Reae om0
ASHORAUTICAL HAZNG OF THALAND LTR.

Proginct i - Sropet WDCH o ST Array Fage G500 3

Zemgr s nomsy Atsdnum: ks 16 ozd
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APPENDIX 23 : Analog Telephone Channels Capacity for Fallback Tower

Channel Warking Connect to Tvpe Slgnaling Remark
Position Callin Call cut
1 SUP WETCH CE 2- e Logp-in/DTMF Ring-out Telephons Set Interface
2 SUp WATCH SE 2-Hhre Loop-in/CTiaF Ring-out Talephone Set Intarface
3 SUP WATCH ME 2-9fira Loop-in/DTrF Ring-out Talephone Set Interface
4 FCO TWR  |A0C MRS 2-48iira fling-in Loop-cult/DTIAF | PSTH & PABX Interface
5 FOo_TWR  [pAET OFFICE Z-fira Fing-in Loop-out/DTPAF | PSTN & PABX Interface
L FOO TWR  [MET QRS 2-¥lira Ring-in Loop-oul/DTMAF | PSTM.& PABX Interface
7 FOO TWR  |APROM EAST 2-%ire Ring-iry Loop-cud/DTIMEF | PSTH & PABX Interfacs
8 FOO TWR  |APRON WEST 2-itire Ring-in Loop-cut/DTIAF | PSTN & PABX Interface
9 FOO_TWR  |AIS 2-ira Hirrg-in Loop-out/CTRAF | PSTM & PABX Interface
10 FBo TWR  |FCP 2-\lire Ring-in Loop-out/DTMF | PSTN & PABX Interfaca
11 FOO TWR  |FIRE 2-0fre Ping-in Loop-out/BTRAF | PSTN & PABX Interface
12 FRC TWR  |3M Upper (Wain) 2-iifire Fing-in Loog-oul/DTMF | PSTN & PABX Interface
13 FBO TWR 3N Upger (Backupy 29%re Fing-in Locp-out/DT8AF | PSTM & PABX Interface
14 FDO TWR [N Upper (4ain) 2- e Ring-in Loogout/DTIAF ) PSTM & PABX Interface
15 FEO TWR [N Upger {Backup) 2-¢fire Ring-iry Loopoul/DTIAF | PSTH & PABX Interface
16 FDO TWR  |8M Upger {#ain) 2-44ra Ring-in Loog-out/DTRAF | FSTN & PABX Interface
17 FOO TWE |BM Dgper (Backugy 20fre Ririg-in Loop-oul/DTOAF | PSTM & PABX Interface
18 FDO TWE |15 Upper {pdaind 2-ira Ring-in Loop-ous/DTIAR | PSTM & PABYX Interface
19 FOO AR |15 Upper (Backug) 2ire Ring-in Loon-oul/DTME | PSTH & PABX Interféce
20 FBo TwWh |55 Ugpar (Main) 2-Hire Ring-in Leog-0ui/DTIME | PETM & PABX Interface
21 FBO TWR |58 Upper {Backug) 2-tfire Ring-in Loop-out/DTHF | PSTN & PABX Interface
22 FDO TWR 3N Lower {biain) 2-4ire Ring-in Laop-out/DTHAF | PSTM & PABX Interface
23 FDC TWR  |3N Lower (Backug) Z2-%ire Fing-in Loop-out/DTNsF | PETM & PABX Interface
24 FBC TWR  |9M Lower (MAair 240ire Ring-in Locj-out/DTAF | PSTN & PABX Interface
25 FOO TWR |9N Lowaer (Backug) 2-%ira Ririg-ir: Leop-out/DTiAF | PST & PABX interface
25 FCO_TWR  |6M Lewear {hdain} Z-fire Rirg-in Loop-cut/DTIAF | PSTN & PABX Interface
27 FEO_TWR  |8M Lower (Backap) 2 Rirg-in Loop-auft/DTHAF | FSTN & PABX Interface
28 FBO TWiR |25 Lower {Main) 2-8ire Ring-in Looprout/DTTAF | PSTN & PABX Interface
22 FOO TWR |15 Lower (Backup 2-\ire Ririg-in Loop-out/DTMAF ] PSTN & PABX Interface
a0 FRO TWR |55 Lower {Maind 2-\Wire Ring-in Loog-out/DTIAF | PSTM & PABX Interface
21 FDCC TWR |55 Lower (Backup) 2-%ire Pirig-in Loaprou/DTRAF | PSTN & PABX Interface
3z FDO TWR |SPARE 1 2-0Mire Fing-in Loog-ouf/DTRAF | PETM & PABX Interface
a3 FOO TwhR  [SPARE 2 2-ire Fing-in Loog-cul/DTRAF | PSTN & PABX Interface
34 FBG TWR  |SPARE 3 2-¢ire Ring-in Loog-out/DTMF | PSTN & PABX Interface
35 FDO TWR  |SFARE 4 Z-\ira Ring-in Loog-out/DTIAF | PSTN & PABX Interface
26 FBC TWR  |SPRRE S 2-Wira Ping-in Loop-cul/DTRAF | PSTN & PABX interface
37 FDO_TWR  |SPARE6 2-Wire Ring-in Loop-cut/DTHF | PSTM & PABX Interface
38 FBO TWR  |SPARE 7 2-%ra Fing-in Loop-out/DTAF | PSTN & PABX Interface
a9 FOO TWR  |SPARE 8 2-Vfire Ring-in Loop-out/DTRF | PSTN & PABX Interface
an FDO TWR  |SPARE D 2-Wire Ping-in Loop-ouf/DTMF | PSTN & PABX Interface
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APPENDIX 24 : VoIP Telephone Channels Capacity for Fallback Tower

Channal Werking Connect to Type Signaling Remark
Posttion
1 sup WATCH CE FX& SIP~folP VolP Interface
2 SUP WATCH SE FXS SIPAfolP YolP Intarface
3 SUP WWETCH NE FAS SIPNolP YolP Interface
4 FOO TWE  [AGC A4S XS SIB JolP VolP Interface
5 FOO_TWR #ET OFFICE . FXC SIP/VolP YoIP Inierface
6 FRO TWR FAET CBS G . SIPACIP VelP Interface
7 FDO TWR APRCHN E&ST FXD0 SRASolP VolP Interface
8 FOO TWR APROM WEST FXO SIeAdfolP WolP Intarface
9 FoO TWR AlS 0 S foiP VolP Interface
19 FDO TWR  |FCP O SPAVCIP ValP Interface
1 FLO TWR FIRE FXC SIFAIP WolP Interface
12 FDO TWR  |3N Uppar {Pair) X0 SIFYolP YolP Interface
13 FOO TWR  [3M Upper {Backug) FXC SIPACIP YolP Interface
24 FDO TWR  JaN Ugper (iain) Fx0 SPAGIP VelP Interface
15 FOO TWE 4N Ugper {Backup) FXC SIPYolP VolP interface
16 FOO TWR [8N Ugpar (i FXD SPAdolP VolF Intarface
17 FEQ_TWR  |AN Uppar ‘Backug) FXG SIPAiciP Vol Interface
18 FRO TWR |15 Upper (Raaind FRs SRR WolP Interface
1% FRO TAR 15 Uppar (Backugh PR SIPA/oIP YolP Interface
23 FOO TWR |55 Upper fhdaind FXC SIP/falP YolP Interfaca
21 FOO_TWR (35 Upper (Backup) FAC SIPND}P VeolP Interface
22 . FDO TWR  |3M Lower {Main} FX0 SIPAGIP ValP Interface
2% FDO_TWR  [3M Lower {Backug) FXG SPAolP ValP InterFa.ce
24 FRO_TWR AN Lowrzr {hiain . FAD SIBAIP VolP Intarface -
25 FDO TWR  |4N Lower {Backun) FAC SIPACIP VolP Intarface
26 FDO TWR  |8N Lower (Main) FXC SIPAelP VolP Interface
27 FBC TWR 6N Lower {Backup) FXG SIF VolP VelP Interface
28 FOO_TWR |15 Lower {fain) Fi SIPMfolP YolP Interface
29 FDO_TWR  [15 Lower (Backup) FX0 SIF//olP YolF Interface
30 FBO TWR |35 Lower {haink FXG SIFAdotP YolF Interface
31 FDO TWR (55 Lower {Backup) FX& SIPALIP VoIP Irgerface
32 FDO_TWR SPARE 1 FX5 SIPAolP YolP Irterface
23 FOO TWR  |SPARE 2 Fis SIpA/olP YalP Interface
ag FDC TWR  |SPARE 2 FXS SRR VOIP Interface
35 FDO TWR  |SPARE 4 EXO SIPAclP VolP Interface
36 | FDOTWR |sPaRes RO SPAVolP VolP Intarface
37 FBO TWR SPARE & FxXC SIFAfIP YolF Interface
38 FOO _TWR SPARE 7 FXG SIFAIP YolP Interfaca
32 FDO TWR  |SPARE 8 FXO SIPNOEF; VolP Interface
40 | FDOTWR  |SPARE9 FXO SIPAVaP VolP Interface
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APPENDIX 25 : Analog Radio Channels Capacity for Fallback Tower (1)

Channel| Working Position | Frequency (MHz) | Connect to Remnark
1 G 121:650 Laca: Aiain
2 GNDI 121,650 Local Sthy
3 GHDL 275850 Leca Main
4 GNDY 275 By Local Sty
5 GND2 121.75%40 Local Wain
6 GND2 121750 Local Sty
T 61\153 121,550 Local sain
3 GND3 121.950 Logal Sty
9 GHD# 122550 Lowcal ?-;“.;'.si‘.;i
1} GNLG 122350 Local Sthy
13 1.CIL1 118.204) B Y

_______ 2| ez | teessy |
13 LCLY 274504 Locat Man
14 Ll 274501 Local Sty
15 LCL2 1tvoto Loca Main
14 LeLz 119,000 Local Sty

7 LEL3 118.700 Local Main
18 LCEA 118.7un Local Sty B
19 Ll 120 8un Locai Kain
20 Ll {2080 Local Sty
21 Lz 133800 Lacal Aiain
22 Ciz 133,800 Local Stoy
23 o3 135.8G0 Local dAain
24 3 135800 Local Sthy
25 4 128.700 Laca Main
26 S 128,700 L.ocal Stoy
27 (05 128.950 Local tain
28 BC5 128,950 Local St
29 ) 132400 Lacat bain
3G o6 132400 Local Sty
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APPENDIX 25 : Analog Radio Channels Capacity for Fallback Tower (2)

L LMERL 21300 kocathain e
32 EMERG 121.50¢ Loret Siby
33 EAERG 2631000 Local Main
34 ErALRG 203500 bt Sthy
35 FAC & 13205 Local Main
36 F/C 1 132,050 Loval Sthy
37 FAC 2 134.G54 Local rain
38 FC2 1344850 Local Sthy
3y TWHSP 1 118400 Local Mairi
a0 TWHSF 1 116400 T Local Sthy
41 TWH 5 2 118,800 Local tain
a2 TWR 5P 2 118.400 Looal Sy
43 Radio SPt 121.850 Local Main
a4q Radiz 5P2 121.450 tecal fMain
a3 Raclic 5F3 119430 Lexca fdain
46 Radic SP4 121.300 Local tiain
a7 Fadio 5P 120,850 Locai tdain
48 Fadic SPa 122750 Lewal Rlain
as Racio SPT | 133406 | localMain | B
50 Radic S8 134 600 Local tain
51 Sprare ] WHiF Lorca Lain
52 Spare ] Wi iF Local Sty
53 Sparz 2 Wi Local Main
54 Spare 2 WHF Local Sty
55 Spare 5 Wik Local tain
56 Spare 3 Vil Local Sty
51 Spare 4 VHE Lo Blain N
58 Spare 4 Liks Local Sthy
5% Spare 5 viiF Lacal Main
a1 Spare 5 ViiF Lacal Sthy
55
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APPENDIX 26 : VoIP Radio Channels Capacity for Faliback Tower (1)

Channel|Working Position | Frequency {MHz)| Connect to Remark
i Giia1 121.650 Lecal bain VolP Intgrface
2 GRD1 121.658 seal Sthy Yoll Interiace
3 GND1Y 275800 Local Main Volk Interface
a GNGE 275800 Local Sthy Vol Interface
3 GNL2 121750 | tocatMain | VolF Interface
6 GiD2 121.750 Locai Sthy VolP interface
7 GND3 121.950 Local Main VolP interface
8 GND3 121.950 Local Sty VolP Interface
Y GG 122554 Local Main VolF Interface
j0 GNDE 122.350 Lo al Sthy YolF Interface
11 LCLg 114.200 Lescal Main Woll Interface
1z LCLY 118.200 Local Sty Volk Interface
13 LCLt 278500 Local Rain VoI Interface
14 LCLY 274500 Locat Sthy YolP Interface
15 ez 11940400 Local Main VoIl Interface
16 LCL2 119000 Local Sthy Vol interface
17 LCLS L1R.700 Locat Main VolP interface
18 LCL3 118700 Local Sthy VolP Interface
19 L0 120,800 Loscal Main VolP Interface
20 oay 1241800 Lacal Sty Yoif Interface
21 Cca 133,800 Local Main VolF Interface
22 Oce 133800 Local Sthy Volb Interface
23 CiCs 135800 Local kain VolP Interface
24 COC3 135800 Local Sthy Volf Interface
5 CCa 128.700 Local Main VoIl Irterface
26 <A 128764 tocal Sthy Yolb Interface
27 COCS 128250 Local Mann VoIl Interface
28 coes 128950 Volb nterfage
29 CoCs 1334430 Vol Interiace
30 COCG 133400 Locat Sthy VolP terface
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APPENDIX 26 : VoIP Radio Channels Capacity for Fallback Tower (2)

31 EMERG 121500 tocal Main Voll Intedace
32 ERAERG 121540 Lescal Sthy VOIF Interface
33 £MERG 26300 vocal kain Vol Interface
34 ERAERG 263000 Lescal Sthwy VolIP Interface
35 FAC 3 132.050 Lowal Main MolP interface of-. .
36 F/C 1L 132.050 . Locat Sthy Vol interface..
37 FC 2 134.450 Local Main ValP Intetfacs
38 F/C2 134.450 Locat Stoy |~ Volk ftertace
39 TWH SP 1 118.400 tocal Main volF Interface
40 TWRSH 1 118.400 _Local Sthy Vol interiace
41 TWR 5P 2 118,400 (ncal Main | VolP Interface
&2 TWR SP 2 118.800 Local Sthwy Volf Interface
43 Hadio SP1 121.450 Local Main VolP Imerface
Fele Fadio SR2 121450 Local Main Volk Interface
45 Radio 5P3 118450 Lowal Main VaolP Interface
45 Hadlin 54 121.300) Local Main Voll Interiace
47 __ Radio 5P5 120850 Local Rain VolF Interface
48 Raclio SE6 122.750 Lrcal Main | VoIP Interface
49 Radio SP7 133600 Local Main VolF Interface
50 Raclio 5P8 134,600 Local Main | VolP Interface
51 Spare 1 VHiF Local Main volb Interface
52 Spare | VHF Local Sty Vol fnterface
5.‘; Spare 2 W1 Local Main yolb interface
oa Spare 2 VHF Locatl Sty Volb interface
55 Spare 3 VYHF Local Main Volb Interface
56 Spare 3 YIiF Locat Sthy YolF interface
57 Spare 4 VIiF Lrcat Main volF interface
58 Ypate 4 Y iF local Sthy ValF imterface
54 Spare & Vi Local Main volk Interface
&0 Spare 3 ViiF Local Sthy VolP Interface
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APPENDIX 27 : Analog Telephone Channeis Capacity for Fallback Approach (1)

(Charnel Working Connect to Type Signaling Rernark
Position Call in Call out
1 SUP WIATCH CE 2-fire Leog-in/DitAR Ring-out Telephone Set Interface
2 SUP WiATCH SE 248re Loop-in/DTHAF Ring-out Telephone Set Interface
3 SR WWATCH NE 2-Wre Loop-in/DTMAR Ping-out Telephone Set Interface
q APP E 15 {pAainy 2-4fire Veice Voice Yeice Call Interface
E APP_E 15 {Backug} - 2\Wre Voice - _ Voice * Woica Call Interface
3 APP E 5S {fAainy Z2Mdira Yoice . Woice Voice Call Interface
7 APP E 55 {Backup) 2-Wira Woice Woice Voice Call Interface
2] £APPE 30 {Maing - ZWire foice Voice Voice Call Interface
9 APPE 3N {Backup) ore | oice Voice Veice Call interface
10 APPE  |eM{aind 2-4ira Moice Veica yeice Call Inferface
11 APP_E 6M {Backug} 2ra Yoice ‘oice Voice Call Interface
12 APR S 15 {Main} 2-4ire Voica oica Voice.Call Interface
13 AR5 |15 mackum 2-ire yoice Voica Veice Call Interface
14 APP_S 55 dhiaing 2-4fire Voica Veice Woice Call Interface
15 AP S 155 (Backug) 23%ira Yoics Yoica Voice Call Interface
16 APP W 15 {hain) 2-tfire Vpica Veice Woice Call Interface
17 PP W 15 {Back.ﬁp) 2-Wire ‘oice Vaica Voice Call Interface
18 APP W M hiainy 2-\Wire Woice Voice Voice Call Interface
19 £RP W AN {Backugi 2-4ire Woics Woice Woice Call Interface
20 APP_M AW ihdaing 2-ira Woice oice Weoice Call Interface
21 £PP N |3N (Backug) 2-Vfire Yoice Voice Voice Call Interface
22 APP APP_LST_MEWA 2-Wire Ririg-in Loop-out/DTIAF | PSTN R PABX Interﬁce
23 APP APP U7 WEAZ 2-\%ire Ring-in Leog-out/DTHAF | PSTN & PABX Interface
24 APP APP_UT_MEWD 2-Wira Ring-in Loop-out/BTRAF | PSTM & PABX Interfaca
25 APP ARP T _MEVWE 2-\iire Ring-in Loop-oul/DTHAF | PSTN & PABX Interface
26 PP APP_UT NEWS 2:ire Fingin | Loop-out/DTtAR| PSTN & PABX Interface
27 AP |APP_UT NEWS Z9ire Ringsn | Loog-out/DTMF| PSTM & PABX Interface
28 FDO APP  |3N (Mainy 2ire Ringin | Loop-out/DTIAF| PSTN & PABX Interface
26 FDO APP 3N (Backup) 2-fe Ringin | Loop-out/DTIAR| PSTN & PABX Interface
3t FDO APP  |AN (Main) 2-ire Pingin | Loop-cut/DTIAE| PSTH & PABX Interface
31 FDO APP  |AN (Backup | 2:4re Ringin | Loop-cut/DTMF| PSTN & PABX Interface
3z FDO APR  |6N (baind 2ice Ring-in | Loop-cut/DTIAF | PSTN & PABX Interface
33 FBO_APP &M {Backup) 2-ire Ring-in Looprouf/DTAF | PSTN & F‘ABX Interface
30 FDOAPP |15 (hiainy 2Wira Ringin | Loop-out/DTIAF | PSTN & PABX Interface
35 FDO APP |15 (Backug) 2re Ringin | Loop-cut/DTIAF| PSTN & PABX Interface
35 FDO APP |55 (Mair) 2:ire Ringin | Loop-out/DTMF | PSTN & PABX Interface
a7 FDO APP |55 {Backup 2%ire 7 Ring~iﬂ -LDQQ-OULJDTMF. PSTN & PABX interface
B 7D SR TC SB (MAain} . 2-0ire Ring-ir Loo;.:.-ou‘;f[}i_l‘-.-ﬂ-: - P5TM & FABX Interface
39 7D SR TC 5B {Backup) 2-¥re Ring-in | Loop-out/DTIAF | FSTM & FABX Interface
40 APD ASL ORA {BAaing 248ire Ring-in Loop-out/DTRAR | PSTN & PABX Interace
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APPENDIX 27 : Analog Telephone Channels Capacity for Fallback Approach (2)

./‘

Channel Werking Conneact to Type Signaling Rermark
Position Call in Call out .

a1 APD ASL D4 {Backupy Z-0ire Ring-in Loop-out/DTRAF | PSTN & PABX Interface
42 DAR ASE DA {Main} 2M\ira Ring-in Loop-out/DTIF | PSTN & PABY Interface
43 DAR ASL D {Backup) 2-ire Ring-in Locp-out/DTIF | PSTN & PEBX Interface
aq WHC ASL DrA (pdaing 2ra Ring-in Loop-ot/DTHAF | PSTN & PEBX Interface
45 WVHC ASL Dl {Backupy 2-4ire Ping-in Loop-out/DTRAF | PSTN & PABX Interface
48 AST £SL DA {rdaing 2-ire Ring-in Loop-out/DTMF | PSTN & PABX Interface
47 AST A5L D {Backup 2-ira Ring-in Loop-out/DTPAF | PSTN & PABY Interface
43 APP Dachochai 2-\ira Ring-iri Loop-out/DThAF | PSTN & PABX Interface
4% APP Dachochai BU 2Z-Wire Ring-in Leog-out/DTAF PS'JT;f & PABX Interface
50 PP Drassy Lady 2-ire Pingin | Loop-out/DTPAF| PSTN & PABX Interface
51 APP Dressy Lady BU 2-\Mira Ring-in Loop-out/DTh4F | PSTN & PABX Interface
52 £PP Kokatiern 2-Vira Ring-in Lnop;oui:fDTrv'.F PSTN & P4BX Interface
53 APP Kokatiern BU 2fra Ring-in Loap;outhTﬂAF PSTN & PABX Interface
5q APP Saphanak 2-¢ire Ring-in Loop-oui/DTHF | PSTN & PABX Injerface
55 PP Saphanak BU 2-%fire Ping-in Loop-out/DTPAF | PSTH & PABX Interface
56 #PP Osear 239fre Ring-in | Loop-out/DTIAF | PSTM & PAEX Inferface
57 APP scar BU 24%ire Ping-in | Loop-out/DTMF | PSTN & PABX Interface
L] APP KPS TwWh 2-4fire Ring-in Loop-out/DTiiF | PSTN & PABX Interface
59 £PP KPS TW/R BU 2re Bing-in | Loop-out/DTMF| PSTN & PABX Intarface
g0 APP KPS £PP 2-tire Ring-in Loog-out/DTRAR | PSTN & PABX lnterfac:o_
&1 APP KPS APP Bl Z-\ire Ring-in Loop-out/DTHAE | PSTN & PABX l.nterfa‘.:e
62 ARP Utapac 1 2-\re Ring-in Loop-outd/DTRAF | PSTN & PABX Interface
63 APP Utapao 1 BU 2-Wire Ring-in Loop-out/TTMF | PSTN & PABX Interfzce
64 APP Utagao 2 2-ire Ring-in Loop-out/] DTB,-IﬁF PSTN & PABX Irterface
65 APP IJtapan 2 BU Z-\Kiire Ring-in Leop-eut/OTRAR Psm & PABX Interface
&8 APP 7 akbli 2-Wir2 Ring-in Loop-oui/DTIAF | PSTN & PABX Interface
67 APP Takhli BU Z2-4Mira Ring~iﬁ Locp-out/DTHMF | PSTH & PABX Interface
68 APP Huahin 2-\ire Ring-in Loop-out/DTRAR | PSTH & PABX Interface
69 APP Huahin BU 2-Wire Ring-in Loog-oul/DTTAF | PSTM & PABX Interface
70 APP Korat 2-Wira Ping-in Loop-oul/DTHF | PSTN & PABY Interface
71 APE Korat BU. 2-'Wire Ring-int Loocp-out/DTMF | PSTK & PABX Interface
72 £PP AOC AMAS 2-\Wre Fing-in Locg-oul/DTMF | PSTN & PABX Interface
73 APP MET_Office 2-\Hire Ring-in Loop-out/DTMAF | FSTN & PABX interfaze
78 APP SPARE 1 2Wire Voice Veice Voice Call Interface

75 APP SPARE 2 | 2ire Voice Voice Voica Call Interface

76 APP SPARE 2 2\dire Ring-in Loop-out/DTIAF PSTN‘& PABX Interface
77 AP |sPaREG 2 Wire Ringin | Locp-out/DTHF| PSTN & PABX Interface
78 WP |SPARES 2-Vire Ringin | Loop-out/DTIF| PSTN & PABX Interface
79 ARP SPARE 6 2-Wire Firig-in Locp-out/DTMF | PSTN & PABX Interface
80 APP SPARE T 2-¥ire Fing-in Eoop-out/DTRAF | PSTN & PABX Interface
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APPENDIX 28 : VoIP Telephone Channels Capacity for Fallback Approach (1)

Channel Working Connect to Type Signaling Remark
Position :
1 SUP WaTCH CE FX5 SIPAoIP YolP Interface
2 SUP WATCH SE FX5 SIPAoIP YolP Interface
3 SUP WATCH NE FXS SIFAoIP VolP Intarfaca
4 APP_E 15 {pdain) VCICE SIPAfolP VolP Interface
= APP_E 15 {Backug) WCICE SIPolP VolP Intarface
& APP E 55 {Kdain) WCOICE SIPAdelP VolP Interface
7 APP_E 55 {Backug) VOICE SIPAYolP VolP Interface
8 APP E - |3M {Main VCICE SIFAfolP VolP Interface
& APP E 3N {Backup) VCICE SipAolP Yolf Interface
10 APP E &M {hAain) WOIKE SIRACIP Volf* Interface
11 APP _E &M {Backup) VIICE SIP/YalP VolP Interface
12 AFP S 15 {tAain) VOICE SIFAoIP VeolP Interface
13 APP_S 15 {Backupy WOICE SIPAfeIP VolP Interface
14 APP S 55 {pAain) VCICE SIFAolP VolP Interface
12 APP S 55 {Backupy YCOICE SIPAeIP ValP Interface
16 APP_WN 15 {kAain) WOICE SIP elP VolP Interface
17 APP W 15 {Backup} VOICE SIFAvelP ValP Interface
18 FPP W 4bl {iaing WOICE SIPMolF VelP Interface
19 APP W ah {Backv.x-p} WCICE SIF oiP VolP Interface
1] APP M 3 (aind WOICE SR f2IP VoiP Interface
21 APP_N 3K {Backugh WCICE SIPAVolP VolP interface
22 EPP APP_UT_NEWL FAC SIP IR VelP Interface
23 APP APP_UT_NEW2 FX0 SR olP ValP Interface
24 APP APP_UT MEW3 FXO SIPAGIP VelP Interface
25 HPP APP UT MEWA FAC SIEARIP VelP Interface
26 APP APP UT HEWS FXC SRR ValP Interface
27 APP APP_UT_HENG FXOQ SIPAOIP VelP Interface
26 FO APP 3N (Main] FXC SIPACiP YolP Interface
29 FDO_APP 3N {Backug} [P SIFA/CIP VelP Interdace
ao FOO APP |4N (RA2in} FXC SIP/olP VolP interface
31 FoO_APP |4k {Backug) PO SIF P VolP Interface
322 FRO_APP BN {PARing PO SIPAYRIP VolP Interface
33 FOO APP [N {Backup) FRC Sl.PNC‘IP VolP Interface
34 FBO_APP 15{psain) PO SIP/VelP WalP Interface
35 FOO APP  [1S{Backum} FAC SIPAolP VoIP Interface
a8 FBO_APP 55 {Main) FXO SIP/YolP YalP Interface
a7 FDO_APP =5 {Backup) FX0 SIPAoiP VolP Interface
38 D 5B TC 5B {iainy FXC SIENIP VolP Interface
39 TR 5B TC 5B {Backup) FXO SIPAVOIF Yol Interface
40 APD AL DA {Bhaing FXO SIFASIP YolP Interface
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Voice Communication Control System Fallback and CON/TRA Specification for Suvarmabhumi Airport

APPENDIX 28 : IP Telephone Channels Capacity for Fallback Approach (2)

Channel Working Connect to Type Signaling Remark
Position
41 EPE 55 OR4 {Backup) FXO SIPASIR VolP Interface
42 DAR £ DA {Maim FXO SIPAVCIP YolP Interface
43 DER: A5 DA {Backup) o] SIP/VoIP WolP interface
aq VHC ASL DR (hiaing FXO SIPACIP "alP intarfaca
a5 VHC AGL DA (Backup) 2ol SIFMYIP VolP Interfaca
46 AST ASL DA (PAaing FXG SIBAelP YolF interface
97 AST A5 Db (Backug) X0 SIEYoIlP VolP Interface
48 APP Bachochai FXC SIFAOlP VolP interface
49 PP Bachochai BU FXC SPACIP VolP Interface
50 AFF Dressy Lady FXC SIFAVCIP VolP Interface
51 AP Drassy Lady BU FXC SR/ Vol YalP Interface
2 APP Kokatiemn EXO SIFA/olP YolP Intarface
53 AP Kokatiarn BU B0 SIPAVOlP YolP Interface
54 AP Saphanak FXO sIPAoIP YolP Interface
55 AP Saghanal B X0 SIPAVoIF VoP Interface
56 APP Ciscar 0 SIPAOIF Yol Interface
57 PP Oscar BU ] SIPACIP Vol Intarface
56 £PP KPS TR FYO AR Yol Interface
EQ EPP KPS TWiR Bl FXO SIPACIP YolP Interface
1] £PF KPS 4FP FXO SIPACIP YolP Interface
61 EPP KPS #PP BL FXO SIPAfCIP YolP Interface
62 £PP Ltagac 1 FXO SIRAGIP YolP Interface
63 APP L#apac 1 BU FXO SPNCIP YolP Interface
64 APP lAzpac 2 FXO SIPAoIP ValP Interface
65 APP \tagac 2 BU YO SIPAVCIP ValP Interface
66 APP Takhii X0 SIP/VelP YelP Interface
67 PP Takhii BU FXO SIPAValP VolP Interface
a8 APP Huahin FXC SIPA/olP VolP Interface
9 EPP Huahin BU FXQ SIPACIP ValP Interface
70 PP Kerat FXC SIPACIP YalP intarface
71 PP Korak BU X0 SIPACIP YolP Intarface
72 APP ACC AIMAS RXO SIPAoIP VolP Interface
73 APP MET_Cffice FXO SPAolP YolP Interface
74 EPP SPARE 1 VOICE SIF/YRIF VolP Interface
75 AP SPARE 2 WOICE SIPAlP YolP Intarface
78 £PP SPARE 3 FO SIP/VOIR VolP Intarface
77 £PP SPARE 4 FXO SPAIP VolP Interface
78 APP SPARE 5 FX0 SIP/VolP YolP Interface
75 APP SPARE 6 FX0 SIPAIP Vol Interface
80 APP SPARE 7 FX0 SPEAIF YolP Interface
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Voice Communication Control System Fallback and CON/TRA Specification for Suvamabhumi Airport

APPENDIX 29 : Analog Radio Channels Capacity for Fallback Approach (1)

Channel | Working Position | Freguency {(MHz) Connect to. Remark
THX/RX VolP
1 APE1 119100 Local hiain
2 APEL 119100 Local Sthy
3 APEZ 122350 Local biain
4 APE2 122 350 Local Sthy
5 APE WHF B Local hain
6 #PE WHF BU Local Sty
7 AP 121.700 Local kiain
] AP 121.700 Local Sthwy
9 AP “HF BU Local hiain
10 £PN WHF BU Local St
1 APS1 120300 Local tain
12 £PS1 120300 Locat Sthey
13 APSY 262500 Local kiain
14 APST 262500 Lecal Sty
15 . APSZ 124350 Local Main
16 APR2 124350 Local Sthy
17 APS WHF BU Local baain
18 £RS WHF BL Local Siby
1% RPN 125200 Local Main
20 APV 125200 Lozal Sthy
21 AP “HF BU Local Main
22 APAS “HF BU Local Sthy
23 - FaC 133000 Lecal tiain
24 FraC 133.40D Local Sthwy
25 FraC “HF BL Lecal kiain
26 FrAC WHF BL Local Sty |
27 ARRA 121100 Local Main
28 ARR1 121100 Local Stby
2% £RR2 126300 Local #ain
30 ARR2 126300 Local Stby
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Voice Communication Contral System Fallback and CON/TRA Specification for Suvarnabhumi Afrport

APPENDIX 29 : Analog Radio Channels Capacity for Fallback Approach (2)

Channeal | Working Position |Frequency (MHz) Connect to Rernark
TX/BX VolP
31 £PR YHF BU Lecal pAain
32 £RR *HF BU Local Stiwy
33 AR 125500 Local bAzin
34 DAR 125500 Lecal Sthy
a5 CAR WHF 8D Local Main
36 DAR WHF BU Local Siby
a7 Doe 119400 Lecal biain
38 pCP 119400 Local Sty
39 pLE WHF BU Local higin
40 Doe YHF BU Local Stbw
41 CSB 118250 Local rAain
4z CSB 119250 Local Stbwy
13 LS8 WHF BL Local tain
a4 ] WHF BU Local Sthy
15 WHC 125 800 Local kiain
48 WHC 125 800 Local Sthw -
47 VHC WHF BU Local tain
a8 WHC VHF BU Local Sthy
19 F/C 132050 Local I4ain
50 FrC 132050 Local Sthy
51 EMERG 121.500 Local kdain
52 EMAERG 121500 Local Sthy
53 ErAERG 243000 Local Main
54 EMERG 243000 Local Sthwy
55 £P1 121450 Locak Bain
56 5P 121450 Local Stiwy
57 P2 121 408 Local iain
58 5SP2 121 400 Local Siby
59 5P3 119400 Local hiain
B0 SP3 112400 Local Sty
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Voice Communication Control System Fallback and CON/TRA Specification for Suvarnabhumi Airport

APPENDIX 30 : VoIP Radio Channels Capacity for Fallback Approach (1)

Channel | Working Position | Frequency (MHz) Connect fo Remark
TH/RX VolP
1 APE1 1415100 Local Bain WolP Interface
2 APE1 119100 Local Sy VolP Interface
3 APE2 122350 Local Main WolP Interface
4 APEZ 122 350 Local Sty WelP Interface
) APE WHF BU Local riain WolP Interface
& APE WHF BU Local Sthwy ValP Intarface
7 APN 121.700 Local Main WVolP Interface
8 AP 121.70D Local Shkw WdP Interface
9 £PM “HF B Local tiain WdP Interface
10 EPN WHF BL Local Sthy WolP Interface
11 APS1 120300 Local Bhan YelP Interface
12 APS1 120300 Local Stbne ValP Intarface
13 &P5Y 262500 Local Miain WVolP Interface
i4 APST 262500 Local Sthy WolP Inkerface
i5 APEZ 124350 Lecal Main WolP Interface
16 APR2 124 350 Local Sty VelP Interface
17 APS WHF BL Local thain WolP Interface
18 APS “WHF BLJ . Local Shy VoIP Interface
1% AP 125200 Local khain WolP Interface
20 AP 125200 Local Sthy MolP Interface
21 APWS WHF BU Local dain Yol Interface
22 APW WHF BU Local Sty YalP interface
23 FrsC 133600 Local tdain YolP Interface
24 Frs 133000 Local Sk YolP Inkerface
25 FC WHF B Local Main YWolP Interface
26 FrAC WHF BU Local Sthy WolP Interface
27 ARR1 121100 Local tain P Interface
28 ARR1 121104 Local Sitw VolP Interface
29 ARRZ2 126300 Local fhain VolP Interface
an ARRZ 126300 . Local Sthy VdP Interface

64

W



4/_‘

Voice Communication Control System Fallback and CON/TRA Specification 7or Suvarnabhumi Airport

APPENDIX 30 : VoIP Radio Channels Capacity for Fallback Approach (2)

65

Connect to
Channel | Working Position | Frequency (WMHz) Remark
TH/RX VolP
31 ARR WHF BU Locatl Main WolP Interface
32 ARR “YHF BLJ Local Skby VolP Interface
a3 DAR 125500 Local biain -~ | WdP Interface
24 DaR 125500 Local Sthy VelP Interface
3z DAR “HF BU Local biain WolP Interface
36 " DAR VHF BU Local Sty | WoIP Interface
a7 CDP 112400 Local Main WalP Intarface
38 DhoP 112400 Lecal Sthy YdF Interface
39 DLP “HF Bl Local biain WP Interface
40 oop YHF B Local Sty WolP Interface
41 b5B 119250 Locat fdain YolP Interface
4z LB 119250 Leocal Stk VelP Interface
43 CsB WHF BU Lecal ddain - YolP Interfaca
44 (B3] WHF BU Local Sty YolP Intarface
45 WHC 125800 Lecal Bhain WoP Interface
45 WHC 125800 Local Sthw WdP Interface
17 WHC “WHF BU Local Main YoP Interface
48 WHC WHF B Local Sthy VAP Interface
45 F/C 132 050 Local Main WolP . Interface
50 F/C 132 450 Local Sty WolP Intarface
51 EMERG 121.500 Local haain WelP interface
52 EMERG 121500 Local Sthy YolP Interface
55 EMAERG 243000 Local kiain YolP Interface
ot ERAERG 243.000 Local Sty WolP Interface
35 5P1 121.450 Local Main WolP Interface
56 5Pl 121450 Locak Sty WdP Interface
57 5p2 121.400 Local Main YolP Interface
g1 sP2 121400 Local Sthy Yol Interface
59 5P3 11%.400 Local bdain VolP Interface
&0 5P3 115400 Local Sthy YolP Interface
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Voice Communication Control System Fallback and CON/TRA Specification for Suvarnabhumi Airport

APPENDIX 31 : Analog Telephone Capacity for CON/TRA (1)

Working Signaling
Channel Connect 1o Type Remark
Position Call in Call ourt
1 SUP FCol 2-\Wire  |Loop-in/DITAF Ring-out Telaghone Set Interface
2 SUP FCo2 2500re  Loop-indDEMF Ring-cut Telaphone Set Interface
3 SUP FDO3 2-ire  [Loog-in/DTHAF Ping-cut Telephcne Set Interface
4 APP E1 15 {dainy 2-0ire | Loog-in/DTME Ring-out Telephone Set Interface
k) APP E 18 {Backug) Zira \ojce ‘Yoice Woice Call interface
8 £PP E 5S {Mainy 2-fire Voica Yoice \oice Call interface
7 APP E 5S {Backup) 2-4%ira Moice Voice Vipice Call Intarface
8 APP E 3N {hdaing -2pire “pica \foice Woice Call Interface
9 APE E 3M {Rackup) 2-\ira Woice Woice Woice Call Interfaca
10 APP E AN hain 2-\dirs Woige Woica Yoice Call Intarface
11 APP E 6N {Backup) 25ire Moice oice Voice Call Interface
12 APP S 15 {FAainy 2-\ifra Woice \Voice Voice Call Interface
13 APP S 15 {Backup) ZWire *foica Voica Veice Call Interface
14 APP S 55 dainy Z-Mire Yoice \oice Voice Call Interface
15 LPP S 55 {Backug) 2-ire Woice Woice ‘oice Call Interface
16 HPP W 15 {htain 2-4%ire Voice Yoice Yoice Call Interface
17 APP W 1S Backup} 2-8re Voice Yoice Yoice Call Interface
18 PP W AN {PAaind 2-\Wire Voice Yaica Voice Call Interface
19 LPP W 4 {Backups 2-\Wire: “oice aice Woice Call Interface
20 APP M ELREEY 2-\ire ‘oice Yoice Voice Call Interface
21 APP M 3M {Backup) 2-%ire Woice Woice Voica Call Interfaca
22 EPP APP UT MEWL | 2-Wire Ring-in Loop-oui/DTME | PSTN & PABX Interfare
23 ~PP APP UT NEW2 | Z24ire Fing-in Loop-out/D7MF | PSTM & PABX Interfate
24 APP APP UT NEWS |- 2-%ire Ring-irnt Locgout/DTHAF | PSTH & PABX Irfarface
25 APP ARP UT MEAYD | Z-3ire Ring-iri Loop-out/BTME | PSTM & PABX Interface
26 APP APP UT NEWS | 2-Wirs Ring-in Loop-out/DTE | PSTH & PABX Interface
27 APP APP UT NEWS | 2-Wirg Ring-ir Leopou/BTME | PSTM & PABX Interface
28 FB:5 APP 3N {PAaind 2-\irs Bing-in Loop-oud/RTME | PSTM & PABX Interface
25 FC&&r APP 3N {Backup) 2-4ire Ring-in Loop-out/DTME | PSTN & PABX Interface
e FCO APP 4h {RAain] 2-%ire Ring-in Loog-out/DTIAF | PSTN & PABX Interface
31 FRO APP 4h {Backup} 2irg Ring-in Loop-outyDTPAF | BSTM & PABX Interface
a2 FBC APP &M {rAain) 2-\Mire Bing-in Loop-out/DTMF | PSTN & PABX Interface
33 FO APP &M {Backup) 2-ire Ririg-in Loop-out/DTiAF ¢ PSTN & PABX Interface
34 FOO APP 18 dhsaing 2-\fire Birig-in Loop-ou/DTIAF [ PSTM & PABX Interface
35 FCO_APP 15 {Rackup} 234fire Ririg-iry Loop-out/GTIAF | PSTM & PABX Interface
36 FO APP 55 {haain) 2-ire Bing-ins Leop-out/DTIAF | PSTN & PABX Interface
37 FDO AFP £5 {Backup) 2-iire Ring-ir: Leop-oui/CTMF | PSTH & PABX Interface
38 FOo TR 3N {j4air) 25¢0ire Ring-irt Loop-out/DTRAF | PSTN & PABX Interface
39 FOC TWR 3N {Backug) 2\re Bing-in Loop-out/DTIF | PSTN & PABX Interface
40 FCO TWR AN {p4ain) Z-Mire Ring-in Loop-cui/DTMF | PSTN & PABX Interface
41 FCO TWR AN {Backug) 2aire Bing-ir Loop-out/DTMF | PSTN & PABX Interface
42 FCO TAWR BN {faaind Z2-\lre Bing-in Locp-out/DEME | PSTN & PABX Interface
43 FCO TWR 6N (Backury | - 2-%re Bing-in Loop-out/DTME | PSTM & PABX Interface
44 FDO TWR 15 {PAaind 2dra Eing-in Loop-oul/DTME | PSTN & PABRX Interface
45 FDO TR 15 {Backup) 202 Ring-in Lecp-oul/DTIFE | PSTN & PABX Interface
46 FOO TWE 55 fhtaing 2-ire Ring-in Loop-out/DTMF | PSTN & PABX Interface
47 FOO TWR 55 {Rackup) 2-ire Ring-in toop-out/DTIMF | PSTH & PABX Interface
45 T SB TC 5B {Main) 2-Wire Ring-in tcop-cui/DTIF | PSTN & PABX Interface
48 T SB TC SB {Backug) | 2-Wire Ring-in Loop-ou/DTMMF PSTN & PABYX Interface
50 0 5B TC SB {tdaind 2-\0ire Ring-in Loop-out/DTMF | PSTN & PABX Interface
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Voice Communication Control System Fallback and CON/TRA Spedification for Suvarnabhumi Airport

APPENDIX 31 : Analog Telephone Capacity for CON/TRA (2)

Working Signaling
Channel Connect to Tvpe Remark
Position Callin Call out

51 TD 5B TC 5B {Backun} | 2-Wira Rirng-in Loop-oui/CTME | PSTN & PABX Interface
52 APD ASL BiA (daimg | 2Wire Ring-in Loog-oui/DTRAFE | FSTN & PABX Interface
53 APD ASL DM {Backupy|  2-4ire Ring-in_ Loopout/DTPAF | PSTN & PABX Interface
54 CAR ASL Ch4 {hdain} | 2-Wire Ring-in Loop-out/DTIAF § PSTN & PABX Interface
55 DAR ASL DA {Backup)| 2-Wire Ring-in Loog-oui/DTMF [ PSTN & PABX Interface
58 WVHC ASL DM Aain) | 2-%re Ring-in Loopout/DTMF | PSTN & PARX Intarface
57 VHC ASL Bh (Backug)| Z2-Wire Ring-in Loop-out/DTRF | PSTN & PABX Intedace
58 ASY ASL DS fbhaimy | 2-Wire Ring-in Loop-oui/DEMAF | PSTN & PABX Interface
59 AST £51 CM {Backug)| 2-Wire Ring-in Loog-cut/DTRAF | PSTN & PABRX Intarface
60 APP Dachochai 2-fire Ring-in Loop-out/DTIAF | PSTN & PABX Interface
61 APP Dachochai BU | 2430re Ring-in Loop-cut/BTIME | PSTN & PABX Interface
62 APP Drassy Lady 2fire Ring-in Loop-cui/DTIAF | PSTN & PABY Interface
63 APP Drassy Lardy BU [ 2-Wire Ring-in Loop-oui/DTPAF | FSTN & PABX Interface
£4 APP Kokatiam 2-50re Ring-in Loopoui/DTIAF | PSTN & PABX Interface
65 APP Kokatierm BU 2-\hire Bing-in Loop-oui/DTMAF | PSTN & PABX Interface
1] FPP Saphanak 2-hire Fling-in Loop-out/DTF | PSTHN & PABX Interface
67 £PP Saphanak BU 2-%ire Bing-in Loop-out/DTMF | PSTN & PABX Interface
[s1:] EPP Dscar Z-Wire Ring-in Loop-out/DTRAF | PSTH & PABX Interface
69 EPF Oscar BU 2-lfira Pirig-in Loop-out/CTME | PSIN & PABX Interface
70 £FP KPS TWR 2-Wira Rirg-in Loop-ou/DTME | PSTN & PABX Interface
71 APP KPS TWR BU 2-4dira Ring-in Loop-pud/CTPAE | PSTM & PABX Interface
72 EPP KPS APP 2-44ira Ring-in Loop-out/DTIF | PSTH & PABX Interface
73 £PP KPS APP BU 2-fira Ring-ir Loop-oud/DTME | PSTN & PABX Interface
74 £PP Utagao 1 2-ira Ring-iry Loog-ouf/DTIAF | PSTI & PABX Interface
75 £PP Ltapao 1 BU 2-\Mirs Rirg-irs Loop-cul/DTIAF | PSTM & PABX Interface
76 APP Litagao 2 2 ire Ring-ir Loop-oub/DTIAF | PSTM & PABX Interface
77 APP Litapas 2 BU 2-re Ring-in Lonpout/DtAF | PSTI & PABX Interface
78 APP ‘Takhii 2-Wire Ring-in Loop-oub/DTiF | PSTH & PABX Interface
i APP Takhi Bl 2-Wire Ring-in Locp-oub/DTN4F | PSTN & PABX Interface
] APP Huzhin 2-Wirg Ring-in Loog-out/DTHAF | PSTM & PABX Interface
&1 £PP Huahin BL 20ire Bing-in Loog-cuf/DTRAF | PSTM & PARX Interface
a2 APP Korak 2-4ifira Rina-in Loon-cuk/DTRAF | PSTH & PABX Intarface
83 APP Korak BU 2-4ire Fing-ir Loop-out/DTMF | PSTM & PABEX Intarface
84 APP £OC AllAS 2-Wire Ring-in Loop-out/DTPAF | PSTN & PABX Interface
a5 APP IAET CBS Z2-\ire Ring-in Loop-oul/DitAF | PSTN & PABX Interface
as APP WMET Cffice 20ire Ping-iri Leop-out/DTRAF | PSTN & PABX Interface
&7 APP Appron East 2-44re Ririg-in Loop-out/DTIAF | PSTN & PABX Interface
83 i Appron West 2-ire Ring-iri Loog-ou/DTIAF | PSTN & PABX Interface
89 APP S ZHfire Ping-in Loop-oul/DTIAF | PSTN & PABX Interface
g0 APP FCP 2-4pfire Ring-in Loop-oul/DTIAF | PSTN & PABX Interface
91 COMIRAL 15 6901 2-fire Ring-in Loop-nui/DTIAF | PSTN & PABX Interface
92 CONTRAL 15 36X 2-ire Ring-in Loopout/DTPAF | PSTN & PABX Interface
o3 CONTRAY 25 8202 2-fire Ring-in Loog-out/DTIAF | PSTN & PABX Interface
24 CONTRAY 28 0 2-44re Ring-in Loop-nut/DTIAF | PSTN & PABX Interface
93 COMTRAT 35 6503 2-4ire Yoice oice Yoice Call Interface

96 COMTRAL 35 3EXK 2-\hire Woice Voice Voice Call Interface

87 CONMTRAL 45 6904 2-%fre Ring-in Loop-out/DTMF | PSTN & PABX Interface
o8 CONTRAL 45 26X 2-hire Ring-in Loop-oul/DTMF | PSTN & FABX Interface
89 CONTRA1L 55 6905 2-%ire Ring-in Loop-out/DTRF | PSTN & PABX Interface
100 CONTRAL 55 3653 2-4%ire Ring-ire Loop-ouf/DTMF | PSTN & FABX Interface
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Voice Communication Control System Fallback and CON/TRA Specification for Suvarnabhumi Airport

APPENDIX 31 : Analog Telephone Capacity for CON/TRA (3)

Working Signaling
Channel Connect to Type Rernark
Position Call in Call out
301 CONTRAL 65 8506 25fire Ring-in Loop-oui/DTMFE | PSTN & PABX Intarface
102 CONTRAL 85 38XK 2-4ire Ring-in [oop-out/DTIAF | PSTN & PABX Interface
103 | CONTRAL 1IN 6907 2-Wire Rine-in Loop-oul/DTRAF | BSTIN & PABX Interface
104 CONTRAT 1N 360K 2-Mre Ring-in Loog-ouf/DTRiF | PSTH & PABX Interface
105 CONTRAL 2N 5908 2-\ire Bing-in Loog-ou/TTHAF | PSTN & PABX Interface
106 | COMTRAL 2N FEXK 2¢fre | - Ring-in Loog-out/DThF | PSTM & PABX Intedace
107 COMTRAL 3N 6203 2\ire Ring-in Loop-cui/DTi4F | PSTM & PABX Interface
108 | CONTRAL 3N k[N 2-fire Ring-in Loop-ouf/OTRAF | PSTN & PABX Interface
109§ CONTRAI 3N 7KL APP 2-Wirs Bing-it Loop-oub/DTAF | PSTN & PABX Interface
110 COMTRAY 4N 8909 2-Wire Ring-in Loop-ouf/DTRiF | PSTN & PABX Interface
111 | CONTRA? 4N 3600 2-Wire Ring-in Loop-ou/DTRAF | PSTN & PABX Interface
112 COMTRAL SN 8510 2-340re Ring-in Loon-cut/DTTAFE | PSTN & PABRX Interface
113 | CONTRAL 5N 3EXK 2-\fire Ring-in Loog-0ut/DTHE | PSTN & FABX Interface
114 COMTRAL 6N 6210 2-ire Rine-in Loog-out/DTRAF | PSTN & PABX Interface
115 COMIRAL 6N 36X 2-%ira Ring-in Locp-out/DTIAF | PSTM & PABX Inferface
116 | CONTRAL 8N KRT APP 2%fre Ring-in Locp-out/DTRAF | PSTM & PABX Interface
117 |CONTRAT KKM 8817 2-iire Ring-in Loop-oul/DTME | PSTM & PABX Interface
118  |COMNTRAL KKM 3aXX ffire Ring-in Loop-ouf/DTM4E | PSTN & PABX Interface
119 |CONTRAL KKN 69%X 2-%ira Ring-in Loop-out/DTRAF | PSTN & PABX Interfaca
120 |COM7TR&1 CIR 6518 2-Wire Ring-in Long-out/DTRAF | PSTH & PABX Interface
124 |COMTRAL CIR 28XX 2-Wire Ring=in Loop-out/DTF | PSTN & PABX Intarface
122 | CONTRA CTR B Z-ire fihg-in Loog-out/DTMF | PSTN & PABX Interface
123 |CONTRAY UBL £518 Z-ire Piig-in Loop-out/DTE | PSTN & PABX Interface
124  ICOMTRAL UBL EL%8 2-ire Ring-in Loog-oul/DTIAF | PSTN & PABX Intarface
125 | CONTRAY UBL £9XK 2-Wdire Ring-in Loog-ouly/TTRAF | PSTN & PABY Interface
126 |COMTR&1 SMU 6220 Z-ire Ring-in Loog-ouk/DTRAF | PSTN & PABX Intarface
127 |COMTRAL Shal ElN 2-4fire Ring-in Loop-out/DMAF | PSTN & PABX interface
128 |CONTRAL ShU A8KX 2-Wira Ring-in Loop-ou/DTIAFE | PSTN & PABX Interface
129 AL SPARE 1 Z-hire Bina-in Loop-0i&/DTHF | PSTN & PABX Interface
130 ALL SPHRE 2 2 Wira Ring-if Loop-out/DTIAF | PSTM & PABX Interface
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Voice Communication Control System Fallback and CON/TRA Specification for Suvarnabhumi Airport

APPENDIX 32 : VoIP Telephone Capacity for CON/TRA (1)

Working
Channel Connect to Type Signaling Remark
Position

1 SUP FOO1 FXS SIEMOIP YolP Interface
2 Sup FoC2 X5 SIPASoIP YolP interface
3 SUp FC3 X5 SIPA P WolP Intarface
4 APP E1 15 {hhain) VCICE SIPEASolP YolP Interface
5 APP E 15 {Backup} WCICE SIEAvolP VolP Interface
5 APP E 55 {phaind WOICE SIPolP VolP Interface
7 EPP E 55 {Backup) WOICE SIPAFclP VolP Interface
8§ EPP E 3M {hAaing WYOICE SR dolP YalP Interfaca
g APP E Ak {Backup) WOICE SIPAfolP YolP Interfaca
10 APP E 6N (Main} WOICE SIPYolP YalP Interface
11 APP E 6N {Backup? SOICE SipAsolP VolP Interface
2 APP § 15 {iAain} WCICE SIPSdolP WolP Interface
13 APP S 15 {Backap) VOICE SIPASIP YolP Interface
i4 APP S 55 iptaing VOICE SIPAfolP YolP Intarface
15 APP S 55 {Backuph VOICE SIPAYoIP VolP interface
16 EPP W 15 {Main) WVOICE SP volP VolP Interface
17 APP W 15 {Backup) VCICE SIPAolP YolP Interface
18 EPP W M {kAainy MZACE SIPAdolP YolP Interface
19 EPP W 4M {Backup} WCICE SIPAvolP YolP Interface
20 APP M 3N {Phaing YWOICE SIPAclP VolP Interface
21 AFPF N 3N {Backug) WOICE SIPADIF YolP Interface
22 APP APP UT MEWT FRO SIPAdolP YelP Intarface
25 APP APP LT MNEW2 FXO SIPASIP YolP Interface
24 APR APP UT MEWG FXO SipSeoip YoIP Interfaca
25 APP APP UT MEVY FXQ SpSdalp YolP Interfaca
26 APP AFP UT MEWS FAC SIpS/oip YolP Interface
27 APP APP UT MBS FXC SPAfklP YolP Inkerface
28 FXO APP 3N {hAain) PO SPAolP VolP Jntarface
23 FOX APP 3N {Backup) FXO SIPAIP YolP intarface
a0 FOD APP AN tain PG SPAIP YolP Interface
X! FBO APP A {Rackup: FAD SIPAIP olP Interface
3z FDO APP £M (haind FXC SIPA/lP Volf* Interface
33 FBO APP B {Backup) FXC SIE /olP WolP Interface
34 FBO APP 15 {hsain) FXC SIPA/olP VolP Interface
35 FBO APP 18 {Backup! FAG SIBVolP VolP Interface
36 FoO APP ES {pAaing FRC SIPAoIP WolP Iriterface
a7 FRO APP 55 {Backup} FxD SIPASoIF ValP interface
38 FDO TWR 3N (PAaing FRO SPACIP YolP_Interface
38 FBQ TWR 3N {Backug} RO SpArlF WYoIP Interface
40 FDC TWR A (Aainy [k SIPAOIP VoI Interface
11 FRO TWR 4N {Rackup) [Riks] SiPAolP YolP Interface
42 FDO TWR &l {Maind FC SPASoIP YolP Interfzce
43 RO TWR &M {Baclkup) o] SPAIP VolP Interface
44 FOO TWR 15 {tAaing X SIP/olP VolP Interface
&5 OO TWR 15 {Backug) FXO SPAolP WolP Interface
46 FOO TWR 55 {hAaind FXC SIPAelP YolP interface
47 FBO TWR 55 (Backup) RO SIPAVoIP olP interface
48 T SB TC 5B {hiainy FAC SIPAolP VolP Interface
49 T 5B TC 5B {Backup} FXC SIFAfolP VolP Interface
1) TC 5B TC 5B {(Main} FXC SIEAOIP VolP Interface
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APPENDIX 32 :VoIP Telephone Capacity for CON/TRA (2)

Working
Channel| Connect to Type Signaling Remark
Position
51 T 5B 7L SB {Backup! XS SIB AP YolP Interface
52 APD ASL DR {RAaind EXo SIESIP YolP Interface
53 APD ASL DA {Backugy FXC SPSACP YolP interface
54 CAR ASL DA {PAaing EXC SIPMélP YolP Interface
55 DAR ASL DM fBackun) jpue] SIEACIP VoIP Interface
56 VHC ASL DbA {pAainy FAG SIPSiolP YolP Interface
57 VHC ASL DM (Backup? FRC SIPMéclP VolP Interface
58 AST ASL DR fpdain) | EXO SIPALCIP VIR Interfane
59 AST A5 D {Barcks) EXD SIB IR YolP Interface
60 APP Dachochat [2:(0] SPAVEIP WolP Interfaca
81 APP Dachochai BU FXC SIEAOIP VolP Interface
a2 APP Drassy ady EXQ SIP 4P - YalP Interface
63 £PP Dressy Lady BU BALQ SIEAMCIP olP Interface
64 APP Kokatiern FXC SIPvolP VolP Interfzce
65 APF Kokatiern BU FXO SIPAYCIP YolP Interface
66 APP Saphanak 2] SIFARIP VolP Inferface
67 APP Saghanak BU X0 sIPAolF ValP Interface
68 APR Oscar EXC SIPAYolP VeolP Interface
69 APP Cscar BU FXC SIP/olP WolP Interface
70 APP KPS TWR G SievelP YolP Intarface
71 APP KPS TR BU FXC SiPA/CIP YelP Interface
72 AFP KPS APP B0 SiP ol VolP Interface
73 APP KRS ERP BU O SIBNRR WolP Intarface
74 APP Ukagac 1 [Pt SIPN P YolP Intarface
75 EPP Utapac 1 BU [ SIB IR YolP interface
76 APP Litanas 2 EXC SIPAICIP WolP Inkerface
77 AFP Utapac 2 BU 58] SIBACIP WolP interface
78 EPP Takhbi FAC SIpAlP YalP interface
79 AFP Takhli BU FXO Sipfdelp Yol Interface
4] APP Huahin FXO SPACIP YolP Interface
Bl APP Huahir BU w.te] SIPACIP WolP Interface
B2 APP Korat [P:te) SPAvolP VolP Interface
83 FRP Korat BU XD SIRACIP WolP tnterface
il APP ACC AIRAS FXO SPADIP YolP Imerface
B5 i WAET OBS FXC SIPAIP VolP Interface
86 APP MET Cffica FXO SIPACIP VolP Interface
87 APP Appren East XD SIPAfelP Yolp Interface
88 APP Appron \West FXC SPAolP VolP Irterface
89 APP AlS FXG SIPACIP YoiP Interface
90 AFPP FCP FXC SIFA/oIP YolP Interface
91 COMTRAL 15 650 EXC SIPAOIP Vol Interface
92 CONTRAL 15 eSS FAC SIEAIP VolP Intarface
23 COMTRAL 25 6302 FXC SPNCIP VolP Intarface
94 COMTRAL 25 F6HA FXO SiPACIP WolP Interface
95 CONMTRAL 35 6903 VOICE SIFNCIP YolP Interface
96 CONTRAL 35 LY WOICE SIFACIP YolP Interface
97 CONTRAL 45 6504 FXG SR CIP WoIP Interfaca
98 LCONTRAL 45 36XX jp.dn] SIPAVoIP VolP Interface
9% COMTRAL 55 6505 FXOC SIFVolP VolP Interface
100 CONTPAL 55 36X [Dte] SIFVelP VolP Interface
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APPENDIX 32 : VoIP Telephone Capacity for CON/TRA (3)

Woerking
Channel Connect to Type Sigrialing Remark
Position
101 | CONTRAL 85 6908 FX0 SIEAIP YolP Intarface
102 | CONTRAL 65 363 FXO SIPAdolP YolP Interface
103 | CONTRAL IN 6207 RO SPsdolP YolP Inferface
104 | CONTRAL IN 36K FX0 SIPAoIP VolP Interface
105 | CONTRAL 2N 6908 FXC SIP IR VolIf Interfacs
1068 | CONTRAL 2N 36K FX0 SIPAIP VolP Interfaca
107 | CONTRAL 3N 6909 X0 SIPAVoIP VolP Inierface
108 | CONTR&1 3N Elrey FXO SIPACIF YolP Interface
109 | CONTRAL 3N TKL APP FXOQ SIPAYoIP VolP Inferface
110 | CONTRAL 4l 8508 FXC SIP/olP VolP Interface
111 | COMTRAS 4N 36K FXO SIPAYCIP VolF Interface
112 | CONTRAS SM £510 EXO SISl VoIP nterface
113 | CONTRAL 5N 36%XX FX0 SIPAIP YolP ntarface
114 | CONTRAL 6M £210 FXO SIP P volF Intarface
115 | CONTRAL 8N 6XK FXO SIFAdolF Yolf Interface
116 | CONTRAL &M KRT APP |pits] SIPAYCIP VolP Intarface
117  |[COMTBAL KKN 6917 FXO SEAfolP VelP Interface
118 | CONTRAL KKN 36XX FA0 SIPA/olP VelP Interface
119 | COMTRAL KKM 69XX EXO SIFAolP Volp Interface
120 |CONTRAL CTR 6918 X SIPAOIP VoIP Interface
121 |CONTR#A CTR 38X RO SIPAGIP VolP Intarface
122  |CONTRe1 CTR 894X B SIPAdoiP VolP Interfaca
123 |CONTRAL UBL 6919 PO SIPAGIP VolP Interface
124 | COMTRAL LIBL 36%K FXC YpAdolP VolP Interface
125 | CONTRAL UBL B9KK FXD SPALIP YolP Ingerface
126  |CONTRAL Shall 6520 FXC SIPVOIF VelP Interface
127 |CONTRAL SPAU 262K 48] SIPAolP VolP Ingerface
128 |CONTRAL SML) B5XX 7] SIPARIP VolIP interface
129 ALL SPARE 1 FXO SIPAilp Vel Interface
140 ALL SPARE 2 [Pie] SIFSolP VolP Interface
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APPENDIX 33 : Analog Radio Capacity for CON/TRA (1)

Connect to
Channel | Working Position | Frequency (MHZ3 Rermark
TX/RX VolP
1 APE1 115100 Local bain
2 APEL 118.100 Local Sitwy
3 APE2 122350 Local Main
4 APE2 122350 Local Sty
5 APE WHF BL Local Rdain
[ APE VHF BU Local Stbw
7 APN 121.700 Local Main
8 APN 121.700 Local Siby
9 APN \HE BUY Local #iain
10 APN WHF BLJ Loyest Stey
11 APS1 120300 Local PAzin
12 APSI 120300 Locsl Sthy
13 APST 262.500 Local kiain
14 APSL 252500 Local Sibw
15 APS2 124350 Local Main
i6 APS2 124350 Local Sty
17 APS VHF BU Local idain
18 APS WHF Bl Local Sty
iy APW 125200 Local Main
20 AP 125200 Local Stiw
21 APW WVHF BU Local Bain
22 AP WHF BU Local Sthy
23 FRAC 133.000 Local Main
249 FeAC 133.600 Locat Sthy
25 FraC YHF BU Local ptain
28 FIAC HF BL Lowal Sthvy
27 ARR1 121100 Local rdain
28 ARRY 121400 Local, Sthw
29 ARR2 126380 Local Féain
30 ARRZ 126.300 Local Sthw
X} ARR WHF 8U Local Main
32 ARR - YHF Bl Local Stbw
33 DAR, 125500 Local tain
EL DAR 125500 Local St
35 DAR HF BU Lacal Main
36 DAR YHF BU Local Sty
a7 BCP 1194040 Local FAain
a8 DCP 119400 Local Sibwy
35 DRP WHF BU Local Main
40 DRP VHF BL Local Sthy
41 DSB 119250 Local #ain
42 DSE 115250 Local Stbwy
43 LSB WHF BU Local faain
44 SR WHF BU Locat Sihy
45 WhHC 125 800 Local kdain
15 WHC 125800 Local Sthy
47 VHC WHE BU Local bain
43 WHC YHF BU Local Sthy
45 FAC 132.050 Local Main
50 F/C 133 050 Local Sthy
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APPENDIX 33 : Analog Radio Capacity for CON/TRA (2)

Connect to
Channal |Warking Position| Fraquency (MHz) Rernark
TR/ VolP
1 EMERG 121500 Local hiain
52 EMERG 121500 Local Sty
53 EMERG 243.000 Lozl Main
54 EMERG 243.000 Local Sthry
55 5Pl 121450 Local hiain
56 5P1 121450 Local Sthwy
a7 Sp2 121400 Locsl Fain
58 &p2 121400 Local Sk
58 SP3 119.458 Local pAain
60 SP3 149.450 Lecal Sthw
61 SP4 21300 Local Pain_ -
62 SPd 121.300 Local Sty
63 SRS 120850 Local Main
64 SP5 1208350 Local Sty
&5 SP6 122750 Legsal biain
66 5P6 122,750 Local Sthwy
a7 ERT 1354800 Local kAain
68 5P7 C 133600 Local Stvy
69 COMNTRAS 1S 120500 Local tdain
10 COMTRED 15 120.500 KRN
71 CONTRAL 1S 256600 KIdM
7z CONTRAL 25 118950 LPH
73 CONTRAL 35 125700 ShAU
T4 CONTRAL 35 Z268.500 SrAld
75 CONTRAL 35 125700 PUT
78 CONTRAL 45 133500 PUT
77 CONTRAL 25 135,500 Local bisin
78 CONTRAL BS 135,500 [hAN
7% CONTRAL 55 285500 KEAM
80 COMTRAL 65 123.950 Sty
B1 COMTRAL 65 285800 StAd
82 CONTRAL &5 123850 HTY
83 CONTRAL 1K 124500 T
84 CONTRAT 1M 256.200 INT
865 CONTRAL 1M - 124500 FSL
86 CONTRAL 2M 126 500 UGN
87 CONTRAL 3M 128100 Local khain
88 CONTRAL 3N 128.100 MEW
89 CONTRAL 3N 263.800 MSW
50 COMTRAL 4M 120.950 _ Local Biain
o1 CONTRAL SN 1243950 AN
52 CONTRAL M 132100 ] UBL
93 CONTRAL 5N 132.100 KN
o4 " COMTRAL SM © 268.50D KM
95 CONTRAL N 133.100 Local kdain
98 CONTRAL 8N 133400 KRT
o7 COMTRAL £M 2B5300 KEY
SB CONTRAL 6N 133100 UBL
55 COMIRAL 1S 120500 HHM OFSITE BACKUE
100 CCMNYRAL 25 119850 Stal) QFSTTE BACKLUP
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APPENDIX 33 : Analog Radio Capacity for CON/TRA (3)

' Connect o
Channel |Working Position | Frequency (MHz) Remark
TH/RX VolP
101 CONTRAL 25 125.700 PN OFSITE BACKUP
102 CONTRAL 45 1335.900 PUT OFSITE BACKLP
103 CCNTRAL 58 135.500 TRAT QFSITE BACKUP
104 CONTRAL 85 123.950 NS GFSITE BACKUP
105 CONTRAL 1IN 124500 PSL OFSITE BACKUP
106 CONTRAL 2N 125500 LCY OFSITE BACKUP
107 CONTRAL 3N 128100 PSL OFSITE BACKUP
108 CONTRAL 4N 120950 SHE OFSITE BACKUP
108 CONTR&L 5N 132400 ROl SFSITE BACKUE
110 CONTRAL 5N 133180 BRiA COFSITE BACKLP
111 COMTRAL Area 121.500° EMGWHE
112 CONTRA] Area 243000 Et4G-UHF
113 CONTRAL Area 121.500 Ep4G-SiAU-5
114 CCNTRAL Area 121500 EMG-ShAL-6
115 CONTRAL Area ~121.500 EbAG-INT-7
115 CONTRAL Area 121.500 ERG-LDN-7
117 | coMiR# Area 121,508 ERAG-LBL-8
118 | CONTRAL APPY 1235.400 KKM APE
119 | CONTRAL APPA 240.000 KKM APP
120 | COMTRAL APP2 125350 SKM APP
121 COMTRAL APP2 235400 SKM APP
122 | COMTRAL #PP3 126200 1ICH APP
123 | COMTR&L APP3 265500 UDH 4PP
129 | COMTRAL APP4 119450 NKE APP
125 | CONTRAL APPS 122 550 LOY APP
126 | CONTRAL APPS 240.000 LY APF
127 | CONTRAL APPE 123,500 UBL APR
128 | COMTRAL APPS 25T /OO LBL APP
129 | CONTRAI £PPT 125.400 BOT APP
130 | CONTRAL APPB 123 800 NKR APP
131 | CONTRAL APFD | 119450 BR&A APP
132 | COMRAL £PP1D 128 600 S14U APP
133 | CONTRAL APPLD 305.4D0 StAld APP
130 | CONTRAL AFP12 123350 SRT APP
135 | CONTRAL APP1L 240.000 SRT APP
136 | COMTRAL APP12 115.750 NKS AFP
137 | CONTRAL AFP12 240000 NKS APP
138 | CONTRAL APP13 122,600 CPN APP
139 | CONTRAL APPA4 | 120250 TRAT A4FP
140 | CONTRA&L APPS 120500 CIR APP
141 | CONTRAL APPAS 257800 CTR 4PP
142 | CONTRAL £PP16 126100 PAE APP
143 | CONTRA1 4PP17 120250 NAN EPP
144 | ‘COMTRAL APP1B 126.700 PCB APP
145 | CONTRAL APP1D 121.500 KKM APP
146 | CONTRAL APP20 121.500 SKN AFP
147 | CONTRA1 APPZ1 121 500 LN AFF
198 | COMTRAIL 4PP22 121,500 NKP £PF
149 | CONTRAL APPZ3 121.5p0 LOY APP
150 | CONTRAL APP24 121.500 UBL AP
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APPENDIX 33 : Analog Radio Capacity for CON/TRA (4)

Connect to
Channel |Working Position | Freguency (MHzZ) Rermark
TA/RX velP
151 CONTRAL APP25 121500 RCT APP
152 CONTRAL £PP24 121500 MKE APP
153 CONTRAL APP2T 1231500 BRk APP
154 CONTRAI APP2§ 121.500 SkAL) APP
155 CONTRAL APR2R 121599 SRT APP
158 CONTRAZ APP3D 121,500 NiKS APP
i57 CONTRAT APP3L 121.500 MKS APP
156 CONTRAL APP32 121.500 LCPM APP
159 COMTRAL APP33 124 SO0 TRAT ABE
160 COMTRA1 APB3d | ~ 121.500 PEE 2PB
161 COMTRAL APPAS 121.500 HAM PP
162 COMTRAL APP3A 121.5G0 PCE £PP
1683 SPARE 4 VYHF T
164 SPARE 4 “HF Shimy
165 SPARE 2 WHF hdain
166 SPARE 2 WHF Stiwy
167 SPARE 3 WHF fain
168 SPARE 3 WHF Stbw
169 SPARE 4 WHF Bhain
170 SPARE 4 WHF Stbyy
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APPENDIX 34 :VoIP Radio Capacity for CON/TRA (1)

Connect to
Channel | Working Position | Freguency (MHz) Remark
TX/RX VolP

1 APE1 119100 Local bain VelP Interface
2 APEL 119.100 Local Siby VolP Interface
3 APE2 122350 Local Hain VolP Interface
4 APE2 122350 Local Sttw VolP Interface
5 APE WHF BU Local 4ain YolP Interface
6 APE VHF BU Local Sthy VolP Interface
7 APN 121.700 Locat tain WolP Intarface
8 APN 1231 700 Local Sthey VolP Interfaca
g APN YHE BU Eocal Kain YolP Interfaca
10 APN WHFE BU Local Sthwy VolP Interface
11 AESA 120300 Local #dain VolP Interface
12 APS1 120.300 Local Sthry Yol Interface
13 APS1 262 500 Local Main YelP Interface
14 APS1 262500 Local Sibw VolP Interface
15 APS2 126350 Local kain VolP Interface
15 APSZ 124350 Local Siby VolP Interface
17 AFS WHF BU Local Bdain VolP Interface
15 APS WHF BU Local Stbwy VolP Interface
19 AP 125200 Local Main ValP Intarface
20 APW 125200 Local Sitw VaIP Interface
21 APW WHF BU Lecal Biain VolP Intarface
22 AP WHF BU Local Sthwy VYolIP Interface
23 FBAC 133,500 Local fdain VolP Interface
24 Fr4C 123.000 Local Sty YolP Interface
25 FrAC WHF BU Local Main VolP Interface
26 Fr4C WHFE BU Local Shy VoIP Interface
27 APR1 121100 Local Main WolP Interface
28 ARRA 121.100 Locat Sitvy Yol Interface
28 ERRZ 126,300 Local pAain YolP Interface
30 ARR2 126.300 Local Sihy VolP Interface
31 ARP YHF BU Local #4ajn VolP Interface
a2 £RR WHF BU Local Sibw VolP Interface
33 DAR 125.500 Local iain VolP Interface
34 DAR 125500 Lecal Sitw VolP Interface
35 DAR WHE BU Local bAain VolP Interface
36 DAR VHFE BU Local Sty VolP Interface
a7 EDP 112465 Local bAain YolP Interface
38 pop 115.400 Local Sty VolP Intarface
39 oprR WHFE BU Local #4ain YolP Interface
a0 CoP VHFE BU Local Sty VolP Interface
a1 DB 119250 Local Main VolP Interfaca
az 351 119.250 Local Sihy VelP Interfaca
43 DSB WHF BU Locat Biain \ielP Interface
44 0SB VHF BU Lecat Sihy VolIP interface
45 VHC 125800 Local, bain VoIP Interfaca
4é WHC 125.800 Local Skhw YolIP Intarface
47 YHC YHF Bl Local #4ain YolIP Interface
a8 VHC YHF BU Local Sihy YolP Interface
49 FC 132,050 Local Pain VolP Interface
3] F/C 132.050 Local Stivy VolP Interface
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APPENDIX 34 : VoIP Radio Capacity for CON/TRA (2)

Connect 4o
Channel | Working Posttion | Frequency {MHz) Remark
THAK VolP
51 EMERG 121500 Local Main VolP Interface
52 EMERG 121560 Local. Stbw VolP Interface
53 ERAERG 203000 Local Bain VolP Interface
54 EMERG 243600 Local. Sthy VolP Interface
55 SP1 121450 Local Wein VolP Interfaca
56 sP1 121450 Local Sitry VelP Interface
57 Sp2 121.400 Lozal Main VolP Interface
58 5p2 121.400 Local Sty VolP Interface
58 SP3 119 450 Local kiain VolP Interface
60 SP3 119,450 Local Sy WolP Interface
81 SPg 121,300 Lecal, Main YolP Interface
62 5P4 121300 Locat Skiw VolP Interface
63 SP5 120.850 Leocal stain VolP Interface
64 SRS 120850 Local Sthy VolP Interface
65 5P6 122750 Lecal #ain Yol Interface
68 s 123 750 Lecal Sty VelP Interface
67 SPT 133.600 Local khain VolP Interface
68 sP7 133.600 Local Sthy VolP Interface
65 CONTRAL 15 1205060 Locat Kain VolP Interface
70 CONTRAL 15 120500 KA VolP Interface
71 COMTRAL 15 256.600 IEAM VelP Interfaca
72 CONTRAL 25 118550 PN VolP Interface
73 CCNTRAL 35 125.700 ShaU VolP Intarface
74 CONTRRL 35 268500 Shit) “VolP Interface
75 CONTRAL 35 125.700 PUT . VeIP Interface
76 CONTRAL 48 133.900 PUT YolP Inkerface
77 CONTRAL 58 135 550 Local Kain YoIP Interface
78 CONTRAL 55 135.500 KeAh VoIP Interface
79 CONTREL 5§ 285500 KIAM YolP Interface
80 CONTRAL &5 123950 Sl YolP kterface
81 CONTRAL 65 265900 ALY VolP interface
62 CONTREL 65 123950 HTY YolP Interface
B3 COMNTRAL 1M 124500 IMT VolP Interface
a4 CONTRAL 1N 256300 INT VolP Intarface
a5 CONTRAL 1N 124.500 PSL ValP Interface
86 CONTRAL 2N 126,500 DM VaIP Interface
87 CONTEAL 3N 128,100 Local Bain YolP Interface
88 CONTRAL 3N 128400 MSW VolP interface
8% CONTRAL 3N 263800 MEW VoIP Interfzce
90 CONTRAL 4M 120950 Lecal fain YolP Interface
g1 CONTRA? 4N 120.950 KA VolP Interface
92 CONTRAL 5N 132100 UBL VelP Interface
03 CONTRAZ 5N 1321060 KKN VolP Interfaca
94 CONTRAL 5N 268,500 KKN " VolP Interface
95 CONTRAL 6N 133160 Local Main ValP Inserface
96 CONTRAZ 6M 133.100 KET VelP Interface
97 CONTRAL 6N 285300 KRT VolP Interface
98 CONTRAT 8N 133100 UBL VolP Interface
$9 CONTRAL 15 126,500 HHM CFSITE BACKUP valP Interface
100 CONTRAL 25 119950 StAL OFSITE BACKUP VolP Interface
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APPENDIX 34 : VoIP Radio Capacity for CON/TRA (3)

Connect to
Channel | Workine Posttion | Fraquency (MHz) Remark
THRX VoIP
101 CONTRAL 35 125.700 PN OFSTE BACKUP - VolP Interface
102 CONTRAL 45 133.500 PUT COFSITE BACKUP VolP interface
103 CONTRAL 55 135,500 TRAT OFSITE BACKUP VolP Interface
104 CONTRAL 85 123850 MKS OFSITE BACKUP VolP Interface
105 CONTRAL 1N 124500 PSL. CFSITE BACKUP VolP Interface
106 COMTRAL 2N 126500 LOY CFSITE BACKUP VolP Interface
107 CONTRAL 3N 128100 PSL OFSITE BACKUP VelP Interface
108 CONTRAL 4N 1208950 SKB SFSITE BACKLP VelP kisrface
109 CONTRAL SN 132100 B0l OFSITE RACKUP VolP interface
110 CONTRAL B 133100 BEM OFSITE BACKUP VolP Interface
111 CONTRAY Area 121.500 ERiG-VHF VolP Intarface
112 COMTRAL Area 243.000 Ef4G-LUHF VolP Interface
113 CONTRAL Area 121.500 EB4G-SMLLS VolP Interface
144 COMTRAL Atea 121 500 EAG-ShL-6 VolP Interface
15 CONTRAL Area 121,500 EMG-INT-7 VolP Interface
116 CONMTRAI Area 121500 ENG-UDN-7 VolP Interface
117 CONTRE? Area 121,500 ErAG-LIBL-8 Vol Interface
118 COMTRAL APPY 123.400 KKM 2PP YolP Interface
118 CONTRAL £PPT 240000 KK APP VelP Interface
120 CONTRAL £PP2 123350 " SKN APP VolP Interface
121 CONTRAL APP2 2R5400 SKIM APP VelP Interface
122 CONTRAY APP3 126200 UDN £EP VelP Interface
123 CONTRAL APP3 265500 IUDN APP ValP Interface
129 | coNTR& &PPY 119450 NKP AFP YolP Inkerface
125 | cowgper spes 299559 1O £PP VolP interface
126 | COMTRAZ APPS 240,000 LOY PP VolP interface
127 COMTRAL EPPG 123.500 LJBL £PP VeolP Interface
128 COMTRAL APPS 257 8O0 LBL APP YolP Interface
129 COMTRAL EPPT 125400 ROT £PP VeIF Intarface
130 COMTRAL £PPB 123 800 MKE: £PP VelP Intarface
134 COMTRAL APPS 119450 BRA4 APP VolP Interfaca
132 CONTRA1 APPLD 199400 ShAL) APP VolP Interface
133 | CONTRAL APPLD 405.600 SAL APP VelP Interface
134 | conTRAL APP11 | 128350 SRT APP YolP Intarface
135 COMTRAL APP1Y 240.000 5RT APP VolP Interfaca
136 | CONTRA1 APP12 119750 NKS APP VolP Interface
137§ CONTRAL APP1Z 240.000 MKS APP VolP Interface
136 | COMTRAL APP13 122,600 CPM APP ValP Interface
139 | CONTRAL APP1d 120250 TRAT ARP VelP Interface
140 | CONTPAL APPIS 120.500 CTR 4PP Vel Interface
141 CONTRAL APP1S 257 BOD CIR APP VeolP Interface
142 | CONIRAL £PP16 120100 PAE APD VolP Interface
143 CONIRAL APPLY 120250 NAN £PP VoIP Interface
164 | CONTRAL APP1S 128709 BCB APF VolP Interface
145 CONTRAL APP1S 121.500 KKN APP ValP Interface
146 CONTRAT APP20 | 121500 KM APP ValP Interface
147 CONTRAS APPZY 121500 LN APP VolF Interface
198 | CONTRAL APP2Z 121.500 NKP APP VolP Irtarface
189 | CONTRAL APPZ3 121,500 LOY APP VelP Interface
150 | CONTRA1 APP24 121.500 UBL APP VoIP Interface
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APPENDIX 34 : VoIP Radio Capacity for CON/TRA (4)

Cennect io
Channel | Working Position |Fraquency (MHz) Remark

TX/RX VolP
151 COMTRAL APP25 121500 OT APP VolP Interface
152 COMTRAL APPZS 121590 NKR APP VolP Interface
153 CONTRAL APPRT 121500 BRRSL APP VolP Interface
154 COMTRAL APP28 121500 Shit) APP WolP Interface
155 COMNTRA1 APF2S 121,500 SRT APE Yolf Interface
156 COMTRAL £PF30 121500 HKS PP VolP Interface
157 COMTRAL APP31 121,500 HKS £PP VolP Interface
158 COMTRAL APP32 121 500 CPN APP VolP Interface
159 CONTRAL APP33 121500 TRAT APP Volf Intarface
160 COMTRAL APP34 121500 PAE APP WolP Interface
164 COMTRAL APP3S 121,530 MAM APP WolP Interfaca
162 COMTRAL APP3S 121,500 PCE PP %olP Interface
163 SPARF 1 WHF Main YalP Interface
164 SPARE 1 WHF Stbw VeolP Interface
165 SPARE 2 WHF hagin VelP Interface
166 SPLRE 2 WHF ey \olP Interface
167 SPARE 3 WHF fidain VeolP Interface
168 SPARE 3 YHF Sebey YolP Interface
169 SPEPE 4 WHF fAain VolP Interfaca
170 SPAPE 4 WHE Sty VolP Interface
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APPENDIX 35 : Analog Telephone Capacity for Spare

Channel Working Connect to | Type >ignating - Remark
Position Call in Call out

1 CWPO1 | Spare 01 | 2-Wire | Loop-in/DTHMF Ririg-out Telephone Set Interface
2 CWr02 | Spare 02 | 2-Wire | Loop-inDTHAF Ring-oyt Telephone Set Interface
3 CWP03 | Spare 03 | 2-Wire | Loop-in/DTAF Ring-ocut Telephone Set Intedace
] CWPQs | Spare 04 | 2-Wire Hine-in Loop-cut/DTMF | PSTN & PABX Interface
5 CWEROS | Spare 05 | 2-Wire Rirg-in Loop-ou/DTMF] PSTN & PABX Interface
f CWPas | Spare G | 2-Wite Ring-m Loop-cut/DTIF| PSTH & PABK Interface
7 CWBGT | Spare 07 | 2-Wire Ri:'vg-m Loopout/OTMF | PSTN & PABX Intetface
3 CWPGB | Spare 08 | 2-Wire Ring-in Loop-aul/DTMF | PSTH & PABY Interface
9 CWP09 | Spare 09 | 2-Wire Ring-in Loop aut/DTME]  BSTN & PABX Interface
10 CWPI0 | Spare 10 | 2-Wire Rirg-in Loop-aut/DTME]  BSTN & PABX Interfaca
11 CwP0l | Spare 11 | 2-Wire Rirg-in Looprout/DTMF | PSTN & PABX Interface
12 CWPa2 | Spare 12 | 22Wie | Ringdn Loop-out/DTRME|  PSTH & PABX Interface
13 CWPO3 | Spare 13 | 2-Wie Ring-in Loop-out/DTRMF | FSTN & PABRK Imterlace
14 CWP4 | Spare 14 | 2-Wire Hing-in Loop-out/DTRF | BSTN & PABX Interface
15 CWHEAS | Spare 15 | 2-Wire Ring-in Loop-cut/DTRE] PSTN & PABX Interface
15 CWROS | Spare 16 | 2-Wire Hing-in Loop-out/UTIE | PSTH & PABX Interface
17 CWPO7 | Spare 17 | 2-Wire Hing-in Loopout/DTRE | PSTN & BABXY Interface
18 CWPO8 | Spare 18 | 2-Wire Hing-in Loap-out/DTMF ] PSTN & PABK Intarface
14 QWPOR { Spare 1Y | 2-Wire Ring-in Loop-out/DTMF ] PSTN & PARX Interface
20 QNP0 | Spare 20 | 2-Wire Fing-in Loop-out/DTIAFT PSTN & PABX Interface
21 CWRQ1 | Spare 21 | 2-Wire fing-in Loop-out/DTMI] PSTN & PARX Interface
22 QWR0Z | Spare 22 | 2-Wire Ring-in Loop-out/DTME | PSTN & PABX Interface
23 CWEO3 | Spare 23 | 2-Wire Ring-in Loop-out/DTRF| PSTN & PABX Interface
24 CWHIA | Spare 24 | 2-Wire Hing-in Loop-out/DTME|  PSTN & PABX Interface
25 CWPOS | Spare 25 | 2-Wire Ring-in Loop-out/DTIF]  PSTN & PABX Interface
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APPENDIX 36 : VoIP Telephone Capacity for Spare

Channel Working Connect to Type Signaling Remark
Position
1 CWPO1 Spare 01 FXS SIP/VolP VolP phone Set
2 CWP0O2 Spare 02 FXS SIF/VolP VolIP phone Set
3 CWP03 Spare 03 FXS StPAolP VoIP phone Set
4 CWP04 Spare 04 FXO SIPAolP VoIP Interface
5 CWP05 Spare 05 FXO SIP/VolP VoIP Interface
6 CWPO06 Spare 06 FXO SIPNolP VolP Interface
7 CWPO7 Spare Q7 FXO SIPAolP VolIP Interface
8 CwP08 Spare 08 FXO SIP/volP VolP Interface
9 CWP09 Spare 09 FXG SIP/VolP VolIP Interface
10 CwWP10 Spare 10 FXO SIPAVolP VolP Interface
11 CWP01 Spare 11 FXO SIPVolP VolP Interface
12 | cwpo2 Spare 12 FXO SIP/VolP VoIP Interface
13 | Ccwpos Spare 13 FXO | SIPAvOIP VoIP Interface
14 CwWP0o4 Spare 14 FXO SIP/VolP VolP Interface
15 CWP05 Spare 15 FXO SiP/VolP VoIP Interface
i6 CWPGO6 Spare 16 FXO SiPAoIP VolP Interface
17 CWPOT ~ Spare 17 o SiP/VolP VolP Interface
18 CWP08B Spare 18 - FXO SIPAolP VoIP Interface
19 CWP09 Spare 19 FXO SIP/VolP VolP Interface
20 | cwpio Spare 20 X0 | SIPAoIP VoIP Interface
21 CWPO1 Spare 21 FXO SIP/VolP VolIP Interface
22 CWP02 Spare 22 FXO SIP/VOIP VolIP Interface
23 | cwpo3 Spare 23 FXO SIPoIP VolP Interface
24 CWP04 Spare 24 FXO SIPMVolP VolP Interface
25 CWP05 Spare 25 FXO SIPNolP ~ VolP Interface
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APPENDIX 37 : Analog Radio Capacity for Spare

Channel | Working Position | Frequency (MHz) | Connect to Remark

1 Spara D1 118.000 Eocal Main | 4 E&M Interface
2 Spare 02 115.100 Local Sty | OW E&M Interface
3 Spare 03 118.20D Local Main | aW E&M Interface
4 Spare 04 118300 Local Sty | W E&M Interface
5 Spare 05 118400 Lozal fain | 0 E&H fl1terface
6 Spare 06 118.500 Locat Sthy | 4% E&M Interface
7 Spire 07 118.6D0 Local bain | G E&D Interface
8 Spare 08 118700 Local Stk | 9 BEM Interface
9 Spare 09 118.800 Locak tdain | 44 E&M4 Interface
10 Spare 10 11900 Local Sty | 4% EB24 Inlerface
11 Spare 11 115.00D Local fAain | 49 E&M Interface
12 Spare 12 11%.100 Lecal Sty [ 4YY E&RY interface
13 Spare 13 118200 Local Biain | 4% E&M Interface
14 Spare 14 119300 Local Stk | W E&R Interface
i5 Spare 15 119400 " Local Main | 4W B&M Interface
16 Spare 16 119500 Logal Stby | 44 E&M Interface
17 Spare 17 115600 Local kiain | 4W E&M Interface
18 Spare 18 119700 " Local Sk | 4W E&MA Interface
16 Spare 19 119.800 Local Main | 43 E&M Interface
20 Spare 20 119500 Local Sty { AV EAM interface
21 Spare 21 120.000 Local Bain | W E&RA Intarface
22 Spare 22 120.100 Local Sthy | 4w E&M literface
23 Spire 23 120.200 Local hain | AW E&M Interface
24 Spare 24 120300 Local Sthy | AW E&M Interface
25 Spare 25 120.400 Local bain | 9W B84 Interface
26 Spare 26 120500 Local Sthy | 44 &34 Interface
27 Share 27 120.600 Local fain | 4W E&M Interface
28 Spare 28 120,700 Local Sthy | 4 E&DMA Interface
29 Spare 29 120800 Local fain | 9% E&RS Interface
30 Spare 30 120500 Locak Stk | 44 E&M Interface
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APPENDIX 38 : VoIP Radio Capacity for Spare

Channel | Working Position | Frequency (MHz) | Connect to Remark
1 Spare 31 121.000 Local Main | VoIP Interface
2 Spare 32 121.100 Local Sthy | WolP interface
3 Spare 33 121200 Local tdain | WolP interface
4 Spare 34 121300 Local Sthyy | WolP Interface
5 Spare 35 121.ﬂ-Dﬁ Lecal Main | olP Interface
6 Spare 36 121504 Local Sikry | WolP Interface
7 Sgare 37 121.6D0 Local Bairt | WolP Interface
8 Spare 38 121700 Lorak Sty | WolP Intarface
2 Spare 39 121800 Local Bain | VolP Interface
10 Spare 40 121500 Local Sty | WolP Interface
11 Spare 41 122.000 Locak Main | WolP Interface
12 Spare 42 122100 Local Sthyy | WolP Interface
13 Spare 43 122200 Local tain | Wolf Intarface
18 Spare 44 122300 Local Sikny | WolP Interface
15 Spare 45 122400 Local Bain | WolP Interface
16 Spare 46 122 500 Local Sthry | WolP Intarface
17 Spare 47 122,600 Local Bain | VoIP Interface
18 Spare 48 122.700 Locak Sthy | WolP Interface
19 Spare 48 122800 Local Main | Vol Interface
20 Spare 50 122500 Local Sthy | WolP interface
21 Spare 51 123.000 Local Main | Vol Interface
22 Spare 52 123.100 Lomal Sthy | VolP Interface
23 Spare 53 123200 Local Bain | WolP Interface
24 Spare 54 123300 Local Sthw | WolP Interface
25 Spare 55 123400 Local Bain | VolP Interface
26 Spare 56 123500 Leocal Sty | WolP Interface
27 Spare 57 123600 Local kiain | WolP interface
28 Spare 58 123.700 Local Sthy | WolP Interface
29 Spare 59 123809 Local éain | WolP Interface
30 Spare 60 123500 Local Sthw | VolP Interface
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Remark : 1. In used frequency ranges are between 118,00 MHz and 136.975 MHz
and between 225.000 MHz and 399,975 MHz
2. Frequencies in above table can be changed without previous notice.
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